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This man is hard to please. Nothing short of optimum accuracy and 
conformity to specifications satisfies him. We like it that way, and are 
glad we have many more people in the Inspection Departments here 
at Foote Bros, just like him. 

Meticulous and exhaustive inspection is an important part of 
our production processes. It must be, because quantity production 
of precision gearing and actuating mechanisms for the aviation 
industry is our business. 

It is men like these w ho work for you, and, in a very real sense, 
are the guardians of the Foote Bros, reputation for producing the 
finest components and assemblies of their type. 

Another reason to come to Foote Bros, first, when it comes to 
aircraft power transmission, actuation, or gearing. 


— but he's wark/ag for you 



FODT&^BKOS. 


FOOTS BROS. eSAR AND MACHINE CORPORATION 
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ndle Fuel Cells for the Tough Ones? 


faced with the problem of taming new and furious fuels 
tomorrow’s planes and missiles have discovered an ace in 

experience of the Goodyear Aviation Products Division- 

is unrivaled facilities and proved capabilities in the field of fabricating 
&lls for the new high-energy fneb. 

Goodyear plants in Akron and Los Angeles have pioneered new materials and developed 
ingenious cells to cope with the temperature extremes, corrosive characteristics and 
other problems involved in the safe handling of today’s monopropellants and fuel- 
and-oxidizer systems. 

As a result, the list of planes and missiles which are utilizing this Goodyear engineering 
reads like “Who’s Who” in powered llighl, today — and tomarrow! 

Why not let this Goodyear knowledge and engineering skill lake the tough ones off 
your hands? Write for information. (We have some mighty interesting findings which 
might well advance the flight date of your project by months.) Address: Goodyear, 
Aviation Products EKvision, Akron 16, Ohio, or Los Angeles 54, California. 


F uel Cell Engineering by 







the world’s largest manufacturing facilities for aircraft 
seating ... for aircraft interior equipment 


THE SEAT* 

OF THE INDUSTRY 
IS WEBER 


For your requirements in aircraft passenger and crcu^ xrat.’i. 
buffets and larnlories ■ . .a very specialized manufacturing 
eapability is demanded. In all the world there is only one 

such Single Source, having the complete facilities... 
the full design staff... the age, stability and strength... 
the after-sale service standards... and the vision. 

That Single Source. ..is Weber. So first take your requirements 
to the seat of inodeiTi airlines seating . . . 


AVIATION CALENDAR 
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...a universe of sky and GO! 


Advanced missiles are blazing new trails in the universe of 
outer space . . . and precision components help determine 
the success of their high speed, high altitude course. 
Experience, skilled personnel and modern facilities at 
Lavelle are focused on the precision fabrication of Missile, 
Engine, Airframe, and Electronic components in titanium, 
aluminum, stainless atee! and other heat resistant, high 
strength alloys ... to the most rigid specifications. 

Ram jet engine cone and diffuser sections, fuel manifolds, 
flame holders, combustion chambers and liners are typical 
components made by Lavelle for major manufacturers. 
They rely on Lavelle’s quality workmanship, dependable 
delivery and reasonable costs, 


Where your production standards demand only the finest 
in reliable components . . . contact Lavelle! 



UVEUf AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Bflween Philadelphia. Pa., and Trenton. iV. V. 


AVIATION 




Craig Miiicop-HuU LM‘f29 {J3^* long) and LM’iSO i$&' ian^i>dr^tfansporttd by htlieopiart. 

SOMETHIHG NEW IN THE AIR... 

New, longer, roomier Craig Helicop-Huts* 
pack more payload than ever! 

The answer varies, of course. That’rwhy CRAIG now manuraccureo Che light- 
weight, air-transportable Helicop-Hut in varying lengths from 76" to 1J4" (inside 
dimensions), with capacities up to 433 cubic feet. 

This means more room inside, bigger payloads, with no loss of air-lransporiabilicy. 
And with so many more sizes and capacities to choose from, these versatile, insulated 
"Hying” shelters can now accommodate virtually any radar, navigation orcommunica- 

now fully protected against 


shock, vibration, and extreme envi 
schedules. 

Features: 

• Lightweight — 9P0-130O pounds, 

■ Payloads — up to 6000 pounds 





Uu injarmation, uriu CRAIG today. 

SYSTEMS, \HtoDapi.ff.7,Dant 


•f, Man. Tii.; SPring d-WO. 


\asUT Acerau, Los AngeUs^ 4S, Cidi/ornia ORegon 8d3G25, 
IravporlabU and mobilt ekttromt {Wfetiir, shRlers, 
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national Unipn of Geodesy and Geo- 
physics, in conjunction with Interna- 
tional Geophysical Year. University of 
Toronto, Canada. 

Sept- 9-13— Annual General Meeting, Inter- 
national Air Tiansport Altn.. Madrid, 

Sept. 9-13— Twelfth Annual Instrttment- 
Automation Conference & Exhibit. Cleve- 
land Anditorium, Cleveland, Ohio. 

Sept. 13— Tliird Pacific Area National Meet- 
ing, American Society for Testing Ma- 
terials, Sheraton-Palace Hotel, San Fran- 
cisco, Calif. 

Sept. 15—1957 Garden Party and Flying 
Display, Royal Aeronautical Society, Wis- 
ley Aerodrome, Weybridge, Surrey, Eng- 
land. 

Sept. 26-27-Fifth Michigan Aeronautics 
Conference, jointly sponsored by Univer- 
sity of Michigan 'fransportation Institute. 
Western Michigan University, and The 
Aero Club of b Michigan. -Alpena. Mich. 

Oct. 1-5- National Aeronautics Meeting, Air- 
craft Production Foram & Aircraft Engi- 
neering Display. Hole! Ambassador, Los 
Angeles. 

Oct. 2-4— Tenth Annual Meeting and 
Forum. National Business Aircraft Assn., 
Cosmopoliran Hotel, Denver, Colo. 

Oct. 6-12— Eight International Astronauti- 
cal Congress, Barcelona. Spain; Regis- 
trar: Agrupacion Aslronautica Espanola, 
Arda, Generalissimo Franco, 377, Barce- 

Oct 7-9-13th Annual National Electronics 
Conference, Chicago, III. 

Oct. 7-10— Triennial Inspection, Lewis 
Flight Propulsion Laboratory, Cleveland. 

Oct. 7-12— Eighth -Annual Congress. Inter- 
national Astronaiitical Federation. Barce- 
lona, Spain. For details write: lAF, 35 
Lowell Rd.. Concord. Mass. 

Oct. 9-11— National Fall Convention, So- 
ciety fot Experimental Stress Analysis, El 
Cories Hotel, San Diego, Calif. 

Oct. 21-22— Canadian Aeronautical Insti- 
tute-Institute of the Aeronautical Sciences 
Meeting, Montreal, Canada. 

Oct. 21-25— Conference on new develop- 
ments in the field of power, American 
Society of Mechanical Engineers. Amcri- 
cus Hotel, Allentosvn, Pa. 

Oct 24-25— Fourteenth Annual Disolay, Air- 
craft Electrical Equipment. .Aircraft Elec- 
trical Society. Pan Pacific Auditorium. 
Los .Angeles, Calif. 

Oct. 28-31-Second Winter Meeting, Amtii- 
can Nuclear Society. Henrv Hudson 
Hotel. N. y. 

Oct. 28-29— Third Annual Meeting, .Asso- 
ciation of the U. S. Army, Sheratoii-Park 
Hotel. Washington, D. C. 

Oct. 28-50-Annual East Coast Conference 
on Aeronautical and Navigational Elec- 
tronics. Fifth Regiment Armory, Balti- 
more, Md. 

Oct. 28-51— National Indushial Packaging 
& Handling Exposition, .Atlantic Citv 
Convention Hall. N. J. 

Nov. 5-7— Joint Milifaiy-Indusiry Guided 
Missil* Reliability Symposium limited to 
those tvith Secret security clearance). 
Naval Air Missile Test Center, Pt. Mugu, 
Calif. 

Nov. 18-29— Infcmational Air Transport 
Assn. Technical Conference, Miami, Fla. 
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propjet 

power 

and 

28 Pesco 
pumps 


^ The new Lockheed Electra is the first of the 
planes-of-tomorrow that will introduce a new era of 
air travel. And naturally enough, the Electras will 
be equipped with 28 Pesco fuel and hydraulic pumps. 
As these turboprop-powered airliners cruise along 
at 7-miles-a-nunute, Pesco pumps will be quietly 
performing vital jobs— transferring fuel from 
wing tanks to engines . . . providing a pressurized 
flow of fuel into the 3,750-hp engines . . . regulating 
the pitch and feathering action of the propellers. 
Pesco is proud to have been selected as the 
sole source for these accessories, It is more 
evidence that Pesco means progress in pumps — 
for aircraft, missiles and industry. 

PESCO PRODUCTS DIVISION 
BORG-WARNER CORPORATION 

84700 North Mllee Road • Bedford, Ohio 

means progress in pumps 


breed of airliner . . 





why tear down 

When you can 


Proof? 


down cos>s money . . . 
Radiography saves money . . . 


lots of it. 
lots of it. 


Listen to one user's experience with ladiography 

in aircraft inspection . . . "» is esUmoled Ihol so manhoun 

would be required to disassemble, visually inspect and reassemble each of the 
main londing gear cylinders. X-ray requires only 2 manhours per landing gear 


Seventy-eig ht hours saved in a single inspection! 

Tesfimony like that underlines why o modern 
maintenance program can't afford 
to do without radiography. 

To find out how fodlogrophy (gamma or le-rcy) will fit into 
your own operation, call in your local Picker mon 
(there's probably a Picker district office near you: 
see local 'phone book) Or write or telephone vs, 




How to be a magnetic tape recording expert 

/ntroducing a useful new brochure on tape In instrumenfafion 


\ MAGNaric 
TAPE 

APPLICATIONS 
BY AMPEX 


Tape is the stuff of which memories are made 
— the versatile data memories for a jet propelled 
age of electronic miracles, If you ore one who 
keeps up with times and techniques, it is a field 
well worth knowing. This new brochure gives a 
wide-angle view of the whole subject. 





human liands? These and many more are de- 
scribed. 

How significant is the fact that magnetic tape 
recording reproduces data in the same electrical 
form in which it w.as recorded? Enormously im- 
poitanf, when you realize all the things the repro- 
duced data can do that couldn't be done with the 
original signab or with tlie common forms of vis- 
ual recording. For example the data can be slowed 
down to look at fast transients. It can be speeded 
up for wave analysis. It can be read out in any 
form. A tabular comparison between original sig- 
nals and taped signals gives the full story. And a 
step-by-step pictorial demonstration of maenetic 
tape recording and reproduction puts the electri- 
cal-data idea into langible, easily visualized form. 

\Vhat does the data on magnetic tape look 
like? You can't see it, but tlie brochure will give 
you an idea of what it would be like if you could. 
And incidentally this may help to clarify the dif- 
ferences between various magnetic-tape-record- 
ing techniques. 

Do you talk in tape's language? When is a 
tape recorder not n recorder? What is the differ- 
ence between a channel and a track? What is a 
servo speed control? A much needed glossary 
gives tlie consensus of our views on terms. 

For whom did wo write this booklet ... the 
expert, or the man for whom the whole subject is 
new? Both. It is written and illustrated so that 
any engineer or tcclinically trained person can 
readily giasp the concepts and gain a broad un- 
derstanding of the subject. If you are one of those 
who has already worked extensively with tape, 
you will find some new tivists in the wny the .sub- 
ject is explained, and perhaps ideas on new areas 
you hadn't explored. And incidentally, a copy of 
this brochure in some liandy file will give you a 
good start in indoctrinating that new man in the 
department. 



For your copy, virile 
us today on yourcom- 
panxjsletterhead. Ad- 
dress your request to 
Deportment UU-} 


TAPE INSTRUMENTATION 


>wul the world. 



District ope 





W N3034* • 

AMERICAN 


Getting there in a hurry is only half tlie story behind the success of American’s 
“Royal Coachman”. Further facts— this DC-7 nonstop flight offers true luxury 
features at aircoach fares— seats may be reserved upon ticket purchase and an 
economical meal bought for service aloft. There’s even a passenger 
lounge for relaxation. 

But even more important to American is the reliability of its equipment. That's why 
American uses Sinclair Aircraft Oils exclusively. They give maximum protection 
against engine heat and friction. 

45% oj the oil used hy major scheduled airlines in the U. S. is supplied by Sinclair. 
You too can place your confidence in Sinclair Aircraft Oil. 


Coast-to-Coast... on The Royal 0achman 


Il 



$ 1 

, m m a 9BJ 




Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20. N. Y. 



DESIGN. ..PABRICATION... TESTING 


REINFORCED PLASTICS 

Brunswick assemblies in service and 
in production include units of honey- 
comb core, foamed in place, solid 
laminate and anti-icing reinforced 
plastics, Facilities include complete 
equipment tor electronic testing of 
every type of radome. 


METAL HONEYCOMB 
Brunswick uses metal honeycomb 
core in many fabrications, includ- 
ing thoserequiring compound curva- 
tures and extremely close tolerances. 
A wide variety of advanced adhesive 
systems is available to meet your 
exact requirements. 


CONVENTIONAL METALWORK 
Pressurized windshield and canopy 
assemblies, major radar assemblies, 
ailerons and flaps are among the 
conventional units currently being 
supplied the aircraft industry, To 
put Brunswick’s complete facilities 
at your service, write or phone today. 


BRUNSWICK 

^ 


THE BRUNSWiCK-BALKE-COLLENDER COMPANY k 3 south wasashAv 


Chicago 5. Illinois 



TRENT TUBE COMPANY 


New book tells full story of stainless 
’ pipe and tubing 


CONTOUR 


trentw^ 


STAINLESS and HIGH ALLOV 
PIPE and TUBING 
Ve" fo 40" O. O. 


If you use stainless or high alloy pipe or tubing, this 
new illustrated handbook was written for you. It's 
SS pages big — packed with informative data that 
you'll refer to again and again. 

The table of contents is too long to list here, but 
it includes, for example, analysis and conversion 
tables, corrosion characteristics, weights, alloy prop- 


TKENT TUBE COMPANY 


GENERAL OFFICES: EAST TROY. WISCONSIN 
MILLS; EAST TROY. WIS.; FULLERTON, CALIF. 


erties, bending, joining and installation hints. 

We can't guarantee how long the supply will last. 
To be sure of getting your free copy, why not clip 
and mail the coupon now? 
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Open ears lead to the open thinking that 
made possible today’s rocket powerplants. 
They are alert ears— ears acutely sensitive 
to the unsolved problems that must be 
conquered in designing powerplants for the 
vehicles of the future. 

RMI puts a premium on just such thinking. 
Its engineers and scientists form a talented, 
alert team, efficiently and effectively 
meeting the rocket power needs of tomorrow. 


Engineera, Scientists— Perhaps you, too, 
can work with America’s first rocket family. 
You’ll find the problems challenging, the 
rewards great. 


FAIL-SAFE, 
DIRT- INSENSITIVE COMPONENT 
FOR CONTROL SYSTEM DESIGNERS 




The Type 141F12 Rotary Torque Booster Isa fail- 
safe hydraulic amplifier- It is commonly “sand- 
wiched" between a turbojet engine control and 
the throttle lever — reduces substantially the 
pilot’s effort to move the throttle. In a typical 
installation with a fuel supply of 200 psi. the 
torque output to the engine control is 80 inch- 
pounds at an input level of 10 inch-pounds. Either 
fuel or oil may be used as the operating medium. 
Pressures from 150 to 900 pslg arc suitable. 
Unique dirt- insensitive servo valve construction, 
plus doublo failure protection against torque 
feedback to throttle input, accounts for the high 
reliability of the Booster. Even if hydraulic power 
should fail, a direct mechanical link permits no- 


boost operation of the engine control. Construc- 
tion is such that input overloads of 600 inch- 
pounds can be handled without damage. 
Manning, Maxwell S; Moore will gladly provide 
engineering assistance in applying the Type 
141F12 Rotary Torque Booster to any installation 
where the torque necessary for angular position- 
ing exceeds specified requirements. 

tNrCRSSTiNG oppoaruNirics are now open to elec- 
trical and mechaTucal enoineers who become asso- 
ciated with our Aircraft Froduets Dioision. We 
cordioliy invite sou to -write or phone Mr. /. W. 
Cross, Manning, Maxwell & Moore, Inc., Shelter Rock 
Lone, Danbury, Connecticut. 


MANNING, MAXWELL & MOORE, INC. 

AIRCRAFT PRODUCTS DIVISION • DANBURY, CONNECTICUT • INGLEWOOD, CALIFORNIA 

OU9 AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS ■ ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS. JET ENGINE AND AIRFRAME APPLICATIONS • PRESSURE GAUGES • THERMOCOUPLES 
HYDRAULIC VALVES ■ JET ENGINE AFTERBURNER CONTROL SYSTEMS. 




“Engineers-here’s how the first application of 
Area Rule' made our Convair F-102A supersonic!” 


"A protolype ot the Cmivair's unique delta-wing 

intcrceplor. was Iwiiig tested- While design changes 
were being evaluated, our aerodynamics group at 
coNVArn-XAA) DIECO recommended the application of a 
new N.A.C.A. theory — 'Area Rule’ - that would reduce 
the nirplane’s drag in the transonic range . - . push its 
speed beyond Mach 1, 

"We put models through exhaustive wind tunnel tests. 
Mock-ups were built, checked and re-checked for con- 
struction details. A prototype based on the new 'aero- 
dynamic recipe’ was ordered. Then, in just 117 days, a 
new Birplane — the Convair F-i02A — was completed. 
Its wasp-wnlsted appearance reflected the first appUca- 
Won of 'Area Rule’ — made the F-102A supersonic. 

"Important ns this project svas, it represents only one 
of the many creative assignments being solved at 


CONVAIB-SA.V Di£C0-(in projects like our F-102A Inter- 
ceptor anti Coiivair's S80 — world’s fastest JetUner. 

'You will like this diversitij of activity, and the Convair 
atmosphere, where you see and feel accomplishment. 
You will enjoy living in beautiful, smog-free San Diego- 
"For greater career opportunity, for stimulating diver- 
sity - for ijoiirfiilOTc's sake - write for more information 
about CONVAIH-SA.V £>f£CO todayl" Write Mr. H. T. 
Brooks, Engineering Personnel, De|)t. 67C. 

CON VAI R 

SAN DIEGO 

3302 Pacific Highway, San Diego, Celifornie 
COHVAIR IS A DIVISION OF GENERAL DYNAMICS C0RP0RA1I0H 



ff the moon 

In a few short years space 
engineers will bounce a 
missile off the face of the 
moon and so glean valu- 
able information on prob- 
lems of interplanetary 
space travel. Chances are, 
Ex-Cell-0 parts will help 
get that missile to its des- 
tination, playing a role in 
this, the conquering of our 
last great frontier; the 
universe, itself. Ex-Cell-0 
builds fuel nozzles, blades, 
rotors, valves, actuators, 
fuel controls, parts and 
assemblies for jet engines. 


EXCBILO/ 

ION M 


C O Fi <D Fi /KT ! a IS 



XlC7Xy,^:r770A/. 





Motor: 4UU cycle m v. single 
phase thermal protected explosion proof Western Gear 
motor; 10,000 RPM output speed; meets 
MIL-M-7969A specs. Actuator provides 100 RPM 
at SO inch pounds normal rated load, 1 50 inch 
pounds maximum starting load. Available with limit 
switches to comrol number of revolutions of output 
shaft and slip clutch to provide for overload 
protection or prevent damage to driven 
equipment. Actuator meets MIL-A-S064 and 
MlL-E-5272 specs. Is equipped with emergency 
crank for hand operation, Can be supplied with 
AN connector. Total weight 394 lbs. 




linear Actuator Model 196S 
Electromechanical ball bearing 
jackscrew powered through 
reduction gear box by 26 volt totally 
enclosed D.C. motor. Provision on gear box 
for manual operation through flexible 
drive shaft. Integral with unit are limit switches for 
accurate positioning and non-jamming mechanical 
stop at extend position of jackscrew to absorb 
full output of driving motor. Linear travel under 
normal operating load of 450 lbs. over a maximum 
operating stroke of 14.92 inches is 2.00 inches 
per second minimum, 3.00 inches maximum. Equipped 
with manual control system with provision for 
emergency hand crank operation. Weight is 1 2 lbs. 5 oz. 
This actuator is typical of a wide range of linear 
units capable of axial thrust loads from 
100 to 100,000 pounds. 


HERE’S WHV VOU SHOULD 
INVESTIGATE 

Western Gear is one of the nation’s foremost 
manufacturers of actuators and as such has 
designed thousands of units. In many cases 
prototype models exist which lend themselves 
to economical modification and production. 
The "plus" factor is that they are actuators 
of proven design 1 


Call the Western Gear man /tow for consuhatlon 
on any problem involving motion or torque, 


Glinn Malmr • WESTERN GEAR CORPORATION 

P. 0. BOX 182. Lyneoad, Calilgrnia 

□ Send name and address of my nearest ''Western Gear man." 
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Grumman Transport to Roll Out in 1958 26 

*" Factory will deliver turboprop 12-passenger oirplone bare to dis- 
tributors for sales effort. 
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^Airline presidents soy decline in profit margins poses threat to 
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w Unlike earlier Bell VTOL which hod rototing powerplonts, this 
vehicle uses thrust deflection. 
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...and ready to meet 
your most rigid requirements 
for aircraft shapes. . . 

BRIDGEPORT ALUMINUM 
EXTRUSIONS 


Our completely integrated facilities enable us to 
produce high-strength precision extruded 
and forged aluminum shapes and components 
to meet every need. 

NVe are equipped to supply both custom and 
standard shapes. In addition, we have the experience 
and equipment to produce stepped extrusions. 

Acceptance? Bridgeport extrusions and forgings 
are presently being used in practically every major 
military and commercial plane produced today. 

Complete details about our services are 
available from your neatest Bridgeport Sales Office. 
Call or write today. 


Bridge^rl 



NEW ALUMINUM EXTRUSIONS BOOK. Write on 
your firm’s letterhead for a copy of our tJO-page 
handbook, Bridgepprt Aluminum Extrusions. It has 
full information on alloys, properties, limits, 
tolerances, joining, etc. 


Fft"! tUL yChU n£uieA^ Wt. 

BraDGEPORT.ALUMIlVUM 


EDITORIAL 


Transport Cuts Are Dangerous 


One of the most dangerous aspects of the current 
adntinistration squeeze on military airpower is the serious 
.slash in produetion of gis turbine powered transports 
and the virtual abandonment of any further development 
effort in this vital area. While the overall budget squeeze 
has been applied bv the ^Vhitc House and Defense 
Department, tlie decision to make transport production 
and development absorb the major share of this cut is 
a decision made by the Air Force. 

It is traditional in USAF to gisc transports top priority 
on the list of things it can do without despite the c\i- 
dcnce to the contrary provided b\' World W'ar II. the 
Berlin blockade, Korea and Suez. There is still a quirk 
in top-level US.AF thinking that persists in the belief 
that the atomic airpower combination can be effectively 
used without an equally effective aerial logistics system 
to support it. 

Where Ax Will Hit 

'I'hc current economy ax is scheduled to make tlie 
following cuts in USAF transi>ort strength: 

• Douglas C-133 turboprop long-range transiJort witli 
a 30,000 lb. par-load capacity. Production program will 
be stretched out and cut substantially despite a critical 
need for its logistical capacity to make more efficient 
weapons of the entire Strategic Air Command bomber 
fleet, from B-47s to B-58s. 

• Douglas C-132 turboprop long-range transport with 
100,000 lb. payload capacity was dropped completely 
after teaching the mockup stage. 

Effects of these cuts and strctcliouts if tlicy stand as 
now programmed will mean major reduction in the future 
efficiency of combat forces, both USAF and .-\miy. .\n 
effective aerial logistics system is a vital jrart of any 
modern combat effort, whether it is an all-out .applic-a- 
tion of strategic airpower via manned bombers and mis- 
siles or the u-ork of an international military fire brigade 
extinguishing a htnshlirc type of war before it can spread 
into a general conflagration. 

Jet Transport Tanker Need 

Strategic Air Command has long been dependent on 
aerial logistics to achieve both tlic range and mobility 
required to cffectis ely execute its global mission. It non- 
lias a large fleet of piston-powered Boeing KC-97 tanker 
transports that exacts a lieavy penalty in operational 
efficienev from the jet-ponered bombers they sea-ice. 

In addition, SAC employs a large fleet of Douglas 
C-124 piston-powered transports to carry vital spares, 
maintenance eqiri|3mcnt and atomic armament along 
with the far ranging movement.s of its bomber units. 
S.AC badli- needs to replace this piston-powered tanker 
and transport fleet with jet aircraft of increased speed, 
range and payload capacity. It is tme that the Boeing 


KC-133 will fill the jet tanker requirement, but, under 
the stretchout program, SAC will get them much later 
than it needs them. 

SAC also needs a heavy- load carrying capacity- at tlie 
high speeds of the Douglas C-133 and C-132 giant turbo- 
prop transports to meet its other logistical requirements 
of the future. When SAC converts partially to guided 
missiles such as the airbreathing Snark and Nai-alio and 
the ballistic famih- of Thor. Titan, and .Atlas, it will need 
air logistics on tlie scale of tlie C-1 32 to function at all. 

It is utter follv to tic the logistical pace of the inter- 
continental missiles to the speed of tnicks that took day-s 
to haul the prototype Tlior and .Atla.s from Southern 
California factories where they were manufactured across 
the continent to USAF’s Missile Test Center on the 
Atlantic Coast at Cape Canaveral, Fla., wlierc they- « crc 

If tlie ijcntomic dir isions of tlie Army- armed w ith low 
yield atomic weapons arc to have anv utility as an inter- 
national fire brigade, extinguishing bruslifire aggressions 
such as the Soviets’ 1930 adventure along the 38th Parallel 
before they expand into anotlier Korean war or explode 
into global atomic war, tliey must liai-e air transport- 
ability- at jet speeds over intercontinental ranges. Simi- 
larly, if the .Army- is to discharge cfficicntli- cieii its 
currently- allocated missile responsibilities, it must have 
somctliing faster than a caterpillar prime nioicr to haul 
its Redstone and replacements for Nike Hercules bat- 


Commercial Excuse 

Some a|jologists for the transport slash w-ill cite tlic 
civil transport reserve fleet scheduled to provide some 
400 multi-engine transports on short emergency- notice 
and fleet transports now operated by the Military- -Air 
Transport Serxicc as evidence that ample aerial logistic 
ca|jacitv is being provided. Tlicy also cite tlie commer- 
cial jet transports being dev-clopcd by- Boeing. Douglas 
and Convait as an excuse for abandoning further military 
transport development. 

Yet, tliev know full well that both the Civ il .Air Reserv-e 
Transport fleet, all transjiorts now operated by- M.ATS 
and all commercial jet transports under dcvclopnient can- 
not meet tlie large cubage, lieav-y pay-load and long-range 
requirements of cither the current or future milifary 
problems. Tliesc types can carry- unequipped personnel 
and light cargo, but they cannot carry ballistic missiles, 
liydrogen watlieads, exotic fuel tankers or fully equipped 
modern combat troops. Tlic squeeze now- being applied 
to production and dcv-elopnicnt of military- transport 
aircraft will produce a serious inibalancc in tlic futurc. 
Failure to act in this vital sphere will develop an Acliilles 
heel of ininiobility in what miglit otherwise be airpower 
of overwhelming strength and superiority-. 

—Robert Hotz 
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DEPENDABILITY... 



Aviation engineers and designers since 
the beginning of the Aircraft Industry 
have relied on Wyman-Gordon for all 


4. Landing Geor Trunnion 

(Aluminum) Lgih, 41" Wgt. 330 lbs. 

5. Landing Wheel (Magnesium) Dio, 33" Wgt. 134 lbs. 

6. Propeller Hub (Steel) Lgth. 17" Wgt. 430 lbs. 

7. Piston Engine Crankshaft (Steel) Lgth. 48" Wgt. 31S lbs. 

8. Jet Engine Compressor Wheel 

(Titanium) Dio. 24" Wgt. 191 lbs. 


Wyman-Gordon Company 


Esfoblished 1 883 

rOftGINGS OP ALUMINUM • MAGNESIUM • STEEL • TITANIUM 
WORCESTER I, MASSACHUSETTS 
HARVEY, ILLINOIS • DETROIT, MICHIGAN 


WHO'S WHERE 


In the Front OflSce 

Jolin I. SnvdcT, e director. .Airborne In- 
strtmients Laboratory. Inc.. Mineola. N. Y. 

E. C. Bullard, board chaiinian, TIic Bui. 
lard Co.. Bridgeport. Conn. Hi. P. Bullard. 
Ill succeeds Mr. E. C. Bullard as president 
and general manager. 

R- E. Lenhaid, ercecutivc vice president. 
Air Reduction Sales Co.. Nov York. N- Y. 
W. A. Lunger succeeds -Mr. Lcnhard as 
president of Ohio Chemical & Surgical 
Equipment Co.. Madison. VA'is- Both com- 
panies are divisions of Air Reduction Com- 
pany. Inc., Nov York. N. Y. 

James C. .Arnold, executive vice president. 
Universal Electronics Co., Santa Monica, 
Calif. 

Kenneth Stiles, vice president-plans and 
programs. General Dynamics Carp., New 
Vorlc, N. Y. 

Peter S. Bamo, vice president-public and 
industrial relations and a director, Chase 
Brass & Copper Co,, Inc.. W'atcrbury. 

Henjv Eagle. Jr., executive vice president. 
Omega .Aircraft Corp.. Nov Bedford, Mass- 

Edward J. Healy, vice president-constnic 
tion. The Kuljian Corp., Philadelphia. Pa. 

George W. Stamm, vice president and 
general manager-sales. Crucible Steel Com- 
pany of .America, Pittsburgh, Pa. 

Lester J. Henderson, vice president-sales. 
Republic Manufacturing Co.. CloeLmd, 
Ohio. 

Michael E. Cluharetf, engineering man- 
ager, Sikorsky Aircraft Division, UnitM .Air- 
craft Corp,, Stratford. Conn. Mr, GIu- 
hareff succeeds Igor I. Sikorsky, retired. 

Rodnev A, Curtiss, counsel. Heavy Mili- 
tarv Electronic Equipment Dept., General 
Electric Co., Syracuse, N. Y. 

Graeme C, Bannerman, DircctorOfScc 
of Procutement Policy. Office of the .Assist- 
ant Secretary of Defense (Supply and Logis- 
tics). Department of Defense. M'ashington, 
D. C. Also: Dr. H. P. Robertson, Cliair- 
man-Defense Science Board. 


Honors and Elections 

Adm. John H. Cassady (USN. ret.), has 
been appointed president of the Flight 
Safety Foundation. Inc.. New York, N. Y. 
Adm’ Cassadv succeeds Rear Adm. Luis 
dc Ftorea, USNR. 

Dr. Howard AV. Emmons, Cordon Mc- 
Kav professor of mechanical engineering at 
Harvard University, has been appointed 
next year's Jerome Clarke Hunsaker Pro- 
fessor of .Aeronautical Engineering at Mas- 
sachusetts Institute of Technology. 

Dr. Jerome C. Hunsaker has received the 
Royal Aeronautical Society's Gold Medal, 
the Society’s highest honor, for "hi.s con- 
tributions to aeronautical research and edu- 
cation. including his inspired cliaimianship 
of the National Ad'isoiy Committee for 
Aeronautics. . . 

Earle K. Biownridge, vice president-manu- 
facturing of Orenda Engines Limited, has 
been awarded the McCurdy Asiation award 
Jot 1957. The award is presented annu- 
ally for outstanding contribution to aviation 
ill Canada. 


INDUSTRY OBSERVER 

^Russians have tested a vcrtieal takeoff and landing turbojet aircraft similar 
to the Ryan X-13 (AW May 13, p. 29), Plane is reported to have excellent 
low speed handling characteristics, a very higJt rate of climb. 

^Largest single tlirust chamber rocket engine for the Douglas Thor inter- 
mediate range ballistic missile is 150,000 lb. Motor developed by North 
American Aviation for botli the Thor and Army’s Jupiter IRBM has the 
company designation of S-3. 

► N'aialio intercontinental cniisc missile was lost in the waters off the 
USAF Missile Test Center, Patrick AFB, Fla., because of the failure of 
tlic ramjet engines to ignite after tlie missile had been pushed to altitude 
by its booster. Previous engine-booster malfunctions have caused the loss 
of at least two other Navahos (AW May 6, p. 23). 

^ Radioplane Co.'s XQ-1 supersonic ta^et drone now under company evalua- 
tion tests at Holloman AFB. Calif., will be turned over to the Air Force 
sometime this fall. The Iiigh speed target is powered by a Rolls-Royce Soar 
turbo|'et. Navy's XKD4R-1 rocket powered drone has been air dropped from 
an aircraft pylon in tests at Point Mugu, Calif., Naval Ait Missile Test 
Center. Powered flight should follow soon, 

► Hughes Aircraft has flown an F-102 incorporating the data link that is 
part of tlie MA-1 fire control system to be used for atomic warhead air-to-air 
missiles. Flights were conducted with pilot receiving .ill steering, nai igation 
altitude and other flight profile infonnation from the radar fire control scope. 
No words were used. All information was transmitted from ground to fire 
control svstem and translated into readable data on the scope. In its final 
configuration, the data link will connect ground information from the SAGE 
svstem into flight movements through an autopilot and data link. Pilot will 
take off and land the aircraft but otherwise will merely monitor the set for 
system operation. 

► Russians are flying a new intercontinental bomber of the Bison class. Four- 
engine bomber reportedly lias two engines on each side, with the two power- 
plants mounted in the wing roots one above the other instead of side by side 
as in older version. 

►North American A3J supersonic twin-jet attack plane will use compressed 
nitrogen to actuate such equipment as wing flaps, landing gear and air 

► Kanian K-17 helicopter uses compressed ait jets at tips of blades of its 
single rotor. Air is supplied by compressor from a Boeing 502 pneumatic 
engine starter driven by a Blackburn Turmo turboshaft engine. The two man 
vehicle, which is being partially financed by Kanian, partimly by the military, 
is expected to fly within tlie next tew months. 

► I.icoming is tcsfiiig a titanium compressor wheel in its T53 engine which 
sales 111 lb. in weight and cuts acceleration time by one second. Material 
costs arc approximately 5100 aboi’C that for a standard wheel. This is pat- 
tiallv offset by a 20% saving in machining costs. 

► Verto! is demonstrating a modified version of its H-21 helicopter including 
metal rotor blades for improved fliglit and maintenance charaftcristics; 
vcrtieal tail fins about one-third larger than the standard fin for improved 
directional stability; a ’’difFetential delta thrcc-dcvice” incorporated in the 
front rotor to reduce the pitch of blades and an automatic roll rate damper 
for lateral stability, 

► Nuclear aircraft research laboratory being constructed by Lockheed neat 
Dawsonville, Ga., is scheduled to begin operation by the end of 1958. 
Liboratorv will conduct experiments to determine radiation effects on metals 
ana aircraft comjxmcnts in the search for the best materials for use in 
nuclear powered aircraft. 
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HOW THE HELPED. 













CHANGE THE TUNE OF A MACH 5 WHISTLE 


Jnaiii a wind tliirty-six liuiiilrcd miles an lionr down 
a wind tunnel 20 indies square. Prolilems in testinj^ 
inodcla of supersonic roekcls and missiles in such a 
tunnel gave new dimensions to opcrolional tech- 
niques. 

Developed by engineers of the Jet Propulsion 
Lulioratorv at CalifoiTiia Institute of Technology, 
this advanced wind tunnel presented many unique 
problems, In order to control the air going into the 
test section, movable plates were used to vary the 
area of the opening. The plates, moving against one 
another, had to be sealed. The abrasion creatorl by 
this movement destroyed ordinary sealing materials, 
That is, until Lnion Carbide Silicone Rubber was 
used, Faliricatcd bv Reeves Rubber. Inc., of San Cle- 
mente, California, in solid strips ... in hollow tubing 
The lerm "I'ninn Corliiilc" i«a rsBi.lsreil I mle-niiirk uf VCC. 


that is pressurized for an extra tiglit fit . . . this sili- 
cone rubber performed exceptional service under 
almost ^^impossible*’ conditions. In fact, tests indi- 
cate tliat iiiainlenance will onlv be required once 
every two or three ycarsi 

This is another example of how the Union Car- 
bide Silicones Man has helped solve an “impossible” 
problem. A booklet— ''Look to Union Carbide for 
Silicones” describes silicone rulilicr and many oilier 
silicone products. Write Dept. AW72 today. Silicones 
Division, Union Carbide Corporation, 30 East 42lid 
Street, New York 17, N. Y. 



SILICONES 


Washington Roundup 


Baker to Leave USAF 

Even his intimate friends in Duvton do not know 
where lie Inis fmmd a new •challenge," but Maj. Cai. 



called the shots correctly ii le.ir .igo when be began 
warning industry about ncccssari readju.stmciits in facili- 
ties and programming to meet the sliift fro)ii manned 
aircraft to missile |5toduction. 

Missile 'Cognizance' 

Defense Department is moiin| forward with its plan 
to put missile plants under the jurisdiction of onli' one 
scnicc. Secretary of Defense Charles E. Wilson has 
told the Senate A|)propriatioiis Coimiiittce: 

"Steps arc now being taken to place missile plants 
under the plant cogni/ance system. Even where plant 
cognizance has not been assigned to a single sen ice. one 
service normalh performs the inspection and local con- 
tract administration functions for all the scniecs buying 
from the plant, thus minimizing duplication of effort and 
personnel." 

Wright Eyes Senate 

Lloid Wright, California lawyer and chairman of the 
Presidential .Adiisori' Coiiiiiiission on Gcweniment 
Sccuritv. is cicing the Semite seat to he lacatcd next 
iciir bi' Sen. William I''. Know-land. lie lio|)cs Ins 
recently-released report which calls for less goicmmcnt 
scereev in some places, more in others, will prose to be a 
fitting springboard. If he makes the step, one of bis 
priniarv e.nnpaign promises will be further weeding of 
Commniiists from the gmcmmciit. 

Many Enemies, Few Friends 

Meanwhile. Commission on Gosernmenf Soenrity 
leconnncndation that persons in the gosemment or out 
be subject to hcasy fines and imprisonment if they make 
public the contents nf "secret" or "top secret” docu- 
ments {,\\V Julv 1, p- 3-1) is finding many enemies, few 
public friends. 

Although sigorously denied by Commission Chaimiim 
l.loid Wright, main target is the press. 

Alajor fault svith the recommendation is penchant in 
some Pentagon quarters and other go\-crnnient agencies 
to classif'- c'cn ncws|wper articles that h.ise been read 
bv thousands, a fact recognized by A\'riglit who personally 
felt the bite of security last w eek. 

Attempting to )nect a challciiic by Rc|i. John E. Moss 
(D.-Calif.) to produce examples of alleged seenrits viola- 
tions bi- the press, ^Vright obtained a list of lb articles 


from the .Attorney Ccncrai's office— sources of the articles 
were not disclosed. AA'right would have liked to release 
more but was blocked b\ the .-Uforncs General's office 
and admitted: ". , . Ihc information is appaicnth- cn- 
lombccl forever, w ith the final rites of classified hnrial, m 
the bviic'iucratic gr.isesard of a maze of files. . . 

Of the list Wright did release. Rep. Moss said: "The 
most charitable description of Mr. Wright's 'list' is that 
it is an interesting suinmarv of contentions. 

‘‘It ccrtaiolv is not cs-idcncc of wrongdoing on the part 
of the press." 

Ill his imcstigatioii. wiiicb led to r-harges that in a few 
instances the press h.id "purloined" secret documents. 
Wright relied ciitirch upon the Justice Dcixirtmcnt. 
failed cicn to consult officials of the three scrsices. 
Reason for this is that Wright's staff is largely staffer! by 
fonner federal Bureau of Investigation agents. 

Cen. Gus' S. Mcloy, Jr., Army chief of information, 
told the Moss subcommittee last week that lie had ncsei 
heard of a c-ase in which a reporter had "stolen or pur- 
loined" secret militim iiifornution. US.Af and N'ai-y 
officials are expected to say the same when they appear 
before the SHbeoinmittce this sveek. 

More Competition 

Congressional pressure on Department of Defense to 
narrow flic area of negotiated contracts in favor of com- 
petitiic bidding is increasing. Senate Sm.ill Business 
Committee's Clniirmim Sen. John Sparkman (ID.-Ala.) 
made a ccncrete challenge with publication of a list of 
>67 items being procured bi flic military services by 
negotiation which be said cbnld Isc procured through ■ 
eompctitiic bidding. Among the items were engine 
Riwfieel assemblies, resistors, and transformers. 

Sparkman said items arc being contracted by negotia- 
tion because the Defense Department has failed to 
establish specifications. This, he said, “is a foolproof 
system for killing off unwanted competitive bids." 

During the first nine months of 19>6. 93'i! of the 
inmibcr of contracts and 92^ of the dollar volume of 
contracts let bv tlie militan- seiviccs were negotiated. 

Civil Air Legislation 

Tlirec civil iwiation measures have mosed forward in 
provide: 

• Airsvavs Modernization Board. Leeislation presiding 
for this three-member Board to direct tlic development of 
an airWiUs navigation svstem w.is pissed by the Senate, 

• Pennanent certification for U. S.-.\laska carriers, llic 
measure ss-as approved bv floiisc Commerce Committee 
despite opposition of ibe Ciiil .AcTOiiautics Board and 
Sccrctiirs of Commerce Sinclair \\'ccks. Prcsiously, it 
bad been approved by Senate Commerce Committee. 
I'he e.irricrs iiffcetcrl arc .Alaska .Airlines, P.icific Nortliem 
.Airlines, Northsvest .Airlines. House Committee siieeificd 
that the permanent certificates sliould not be transmitted 
to the White House for presidential approval. 

■ Continuation by members of Cml Actonaiilics Board 
.iftcr the expiration of their term until a successor can be 
a|)|)ointcd. This was ap|)rovctl by the Senate Commerce 
Cmnmittcc .is a stopgap to minimize vacancies on the 
Bo.ird. 'Ilie incisure places a limitation of 120 day; on 
the scnicc after expiration of a term. 

— AA'ashington staff 
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Grumman Transport to Roll Out in 1958 


Factory will deliver turboprop 12-passenger airplane 
bare to distributors for fitting out and sales effort. 


Bv Erwin J, Bulbpn 

New York— Coinisctition to dc>elop 
•idvanced business tr.iiispotts to replace 
the obsolete DC-3 Lodestar b pes gained 
strong impetus when Grumman Air- 
craft Enginecriii| Corp. icsealcd today 
that it will roll out a 1 2-pa5Scnger tiirbo- 
prop-pov'crcd airplane from its Bctli- 
]wgc, L. I., plant in May, 1958. 

Gtumniaii’s Design 159 is the latest 
cntr\- in the nen- class of pressurized 
piston, turboprop and jct-powcrcd 
husincsslincrs being developed by 
Cessna, Lockliccd. Nortli American. 
I'airchild. MeDonncIl and a number 
of other U. S. manufacturers (AW' 
July 1, p. 82). It is also another indica- 
tion of the swing toward tlie rapidly 
growing business plane field by mann- 
tacturers nlio formerly were primarily 
engaged in milit-.m' aircraft prodirction. 

Unlike most of the other projects, 
which arc also desigited to meet USAF- 
Navy requirements for erew trainer 
and liigh speed light transports. Design 


1 59 is being developed primarily as a 
civil airplane and will be certificated 
under Civil Air Regulations Part 04b 
transport category. It will also be 
c.ipable of enrrying 20 jjassaigcrs using 
high-density seating. 

Ill addition to marking Gtumman’s 
le-cnlry into the business plane field, 
which it left at the outbreak of the 
Korean war, the new venture will also 
be of prime importance to major execu- 
tive aircraft service center operators. 
Break With Precedent 
To market its nen airplane, Grum- 
man will break a precedent whereby it 
previously sold commercial aircraft 
through the factory. It will appoint 
distributors to handle Design 159. 
Representatives will he sought first 
covering the U.S. market; later, dis- 
tributors will be selected in Canada. 
South .America, Europe and the .Aus- 
tralian area, as conditions warrant, 
Grumman plans to deliver to dis- 
tributors a barc-liiill airplane, leaving 


them to funiish the interiors, radio and 
navigation equipment installations and 
accessories. Not only will this free the 
plant of need for setting up costly and 
extensive npholstcrv, woodworking and 
installation shops, but it will provide 
the authorized ractorv distributor with 
considerable business in furnishing 
these services. 

Indications arc that the number of 
distributors will be small. Obviously 
cnly those with extensive experienee in 
this type of work and with facilities 
capable of handling large multi-engine 
airplanes will be considered. Apparently 
Grumman will first evaluate kev centers 
during development of its distributor- 
ship progtain. Current thinking is 
along the lines of, ‘Don’t call us, wc'll 
call you." company spokesman stated 
that presently the company docs not 
want to be swamped by would-be dis- 
tributors seeking Franchises. 

Grumman has built a full-scale mock- 
up of its new Design 159. which is 
still to get finishing tonclics. including 
installation of changes as the project 
develops. 

It has a large group of engineers cn- 
g-aged on the design, though no as- 
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semblics have been f.ibricated. The 
Navy prime contractor has a reputation 
for building prototypes in short time 
from start of design and also for pro- 
duction soon after first flight of proto- 
type. Initially it plans to build two 
|)rototypei to accelerate testing and 
certification ])rograms. usirrg its Florida 
facilitv for flight testing should weather 
in the New York area hold U|S opera- 

Company has been discussing Design 
I >9 with top-flight U. S- corporations 
since early this year and says that re- 
sponse to the project has been enthusi- 
astic. It has also developed a .vales 
brochure outlining its project. 

Basicallv a low-wing incmoplaitc with 
ictractablc tricycle landing gear, cir- 
cular fuselage and higli-aspcct ratiu 
wing. Design 159 will he irovvcrcd bv 
two Rolls-Royce Dart RDa. 7/2 cti- 
gincs having a takeoff rating of 2.105 
eshp. ciich. Propellers will be four-blade 
1 i .5-ft. -diameter Rotols. 

Specification 

Design gross weight will be 31,000 
lb., ernptv weight 12.000 lb. Gaming 
12 [Mssengers the airplane will cruise 
ill 370 mph. at 25,000 ft,, at which 
altitude its pressurization system will 
maintain equivalent of 5.500 ft. 

Rangc with I.4S0 gal. of fuel, all 
outboard of the fuselage, will be 2.200 
mi- maximum, plus customary hold and 
alternate airport requirements. This 
includes 230-mi. divcrviou and three- 
quarter hour hold at 20,000 ft. 

Grumman is stressing the airplane's 
airfield requirement capabilitv. ,\t 
31,000 11). gross weight, the airplane is 
designed for a C.A.A field length of 
about 4.000 ft.; at 26,000 lb. it will 
get off from 3,000 ft. rakcoff run from 
a 5,000-ft. altitude airport will take 
just over 5.000 ft. at full gross. Two- 
engine rate of climb at rated power is 


Army Orders H-40 

Washington— U. S. .\tniv has ordered 
nine production models of the Bell H--10 
helicopter, now designated the llU-1. 
The aircraft is still undergoing tests 
which arc being conducted wath irrnc 
experimental and prototype aircraft built 
under earlier contracts. 

The fivc-passcngcr lieUcoptec, puwcied 

be called the "Iroquois” under a new 
Aniiv designation svstem imdcr which all 
aircraft w-ill be given Indiait names. 


given as about 2,500 fpm. at sea level; 
single-engine rate of climb as about 700 
fpm. at this altitude. 

Company notes that it is phmning 
design strctcli into the 1 59 to take care 
of future growth of the Rolls-Rirycc 
Dart powcrplant, to increase tire serv- 
ice life of tire airframe and make it a 
sound investmcirt- Price of apptoxi- 
matclv SI million is rncntiirncd by in- 
dustry observers for the 1 59, but Cti'm- 
man declines to discuss a figure. s;iying 
that at this stage it is too early to come 
up with a firm cost and that plans to 
distribute the .lirplanc on a biire-hull 
Iwsis also cloud the is-suc at present. 

W ingsiMi) will be 78 ft-, just a httlc 
shorter tlr.iir the Convait 440'v 7') ft. 
2 in. Design 1 59 will be 64 ft. iong 
and its overall height will be 22 ft. 1.5 
in. Cabin height will be 73 in. and 
length 31 ft. 6 in. 

Elliptical u iiiditvvs w ill measure 17.5 
m. X 24 in. 

.Airplane i< designed to be sclf-suffi- 
dent. lessniing dependence on airport 
facilrties. )>articul;itlv at off-aitlinc 
points. ,\ self-contained stairwuy on the 
left side just behind the cockpit will lx; 
operated bv the pilot. Top step vvill 
angle out from the fuselage. 'I'hc steps 
leading u|) are parallel to the fusciage. 



keeping passenger traffic clear of the 
propellers. 

An auxiliarv power unit will provide 
ou-tlic-ground operation of cabin air 
conditioning, radio, lights and other 
equipment indcjseirdent of the engines. 

Low Drag Control Unit 
Tested by ARDC 

Baltimore— Martin 13-57 bomber with 
one slotted ,ind ducted wing for the 
study of cost and weight penalties of a 
low drag boundary layer control sys- 
tem w ill be flown l>y Air Research aiift 
Development Command and Northrop 
Aircraft lire. Results are expected to 
pennit design of a low drag boundary 
layer control aircraft. 

This application, which could greatly 
extend the range of combat .lircr.ift if 
it can Ik j|)plicd successfully, has been 
under iiitciisivc investigation bv North- 
rop and ARDC's Wright Ait Dovelo|)- 
incnt Center for seven years. 

'Ilie concept utilizes slots along the 
wings, fuselage and tail surfaces. Air 
is Slicked through the slots and ex- 
hausted out the rear, adding to the 
jet engine's thrust. 

rlicorctical analvses. wind tunnel 
tests and flight tests on a niodificcl 
h'-94 liiise revealed that friction drag 
on the wing surface is reduced to onc- 
.veventli by sucking air tlirougli slots. 

-\RDC also is stiidving high lift 
boiindarv laver control to aid bikeoffs 
;nid landings. Tin's system cither sucks 
or blows air at the leading edge of the 
wing or iii.st in front of the fla|)v. 

USAF Awards Snark, 
Nose Cone Contracts 

Washington— US-\F last week re- 
ported the award of three contracts to 
advance the program for inttoduction 
of long-range missiles: 

• Nortiirop Aircraft Inc., llasvthcmc, 
Calif., a S73 million production order 
for Snark SM-02 intcrconthiontal 
guirlctl missiles for the Strategic -Air 
Coininand. 

• General Electric Co., Fliiladclisliia. 
S1 58 million for development work on 
a nose cone for the Thor intermediate 
range ballistic missile and the .Atlas 
mtcrcontincntal b;illistie missile. 

• Avco Mamifactnring Co., Lawrence. 
Mass.. SI 1 1 million for desdopment of 
a nose cone for the Titan interconti- 
ncut.il ballistic missile. 

Aimoimecmcnt of the order for 
Snark missiles included first official dis- 
closure that the weapon has been as- 
signed to operational units as reported 
bv Aviation Week on Jan. 21 (p. 31). 
Prototype versions have been fired from 
the .-Air Force Mis.silc Test Center at 
Patrick AFB, Fla. 
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Tax Decision 

By Claude Witze 

W’asliington-Dciwrtmcnt of De- 
fense has «ithdr.i«n its recognition of 
tangible personal property taxes as an 
allow-ablc cost, leaving major aircraft 
mannfacturers in Los Angeles County 
faced with a critieal financial sitiia- 

Cutoff of allonabilih- at this time by 
the Defense Department is viewed in 
some West Coast circles as creating an 
indnstiy situation more serious than 
any of the ptociueincnt policy changes 
handed down bs the Pentagon in recent 
<.ecfcs (AW Ink 1. p. 261. 'Ihc indufr 
tty is not critical of the department's 
decision, which has a firm legal bisis, 
hnt is seriously conccnicd by the threat 
that a staggering ainonnt of capital will 
be impounded until an extended 
court battle can be completed. 

Despite a Superior Court decision 
which ruled that \\'est Coast Icsics on 
gos’cmnicnt-owncd inventory, work in 
process and productisc equipment arc 
illegal, Lns Angeles County has ap- 
pealed its c-asc to the California Su- 
picmc Court. 

\t the same time, it has drastically 
changed its methods of assessment for 
19^7 so that the titxcs for this scar 
would net more than the levies for the 
four presious sears eomhiiied- 

Detense Department estimates it has 
paid about S22 million in property 
taxes to W'est Coast local goscninicnts 
in the past four years, 'llris averages 
55.5 million a j’cat and under the new 
asscssmoiit policies the rate would jump 
about four ti)iies ill calendar 1957, to 
S22 million each ycar- 
Why Defense Decision 

Only the airframe and missile manu- 
t.icturcrs ate invohed. having been 
singled out by the county ginemmcnts, 
probably because thei have a large pet- 
eentage of federally-owned property in 
their plants. 

Meanwhile. Defense Department 
has concluded it cannot pay contrac- 
tors to reimburse them for a tax held 
illegal bv a recognized court. The goi’- 
einmenf has held that the taxes were 
illegal from the time they were first 
Ics’icd in 1953 but continued to tcim- 
hursc contractors pending scttlcnieiil 
of a test case. 

Test suits filed in 195-f involved 
Ccncral Dynamics Corp. aird .Aerojet- 
General Carp. \s the Counts' of Los 
Angeles. On June 10, the Superior 
Court ruled the taxes illegal and said 
the contractors had no taxable inter- 
est in the property already paid for by 
the federal government. 

Not only arc the California counties 
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of Los .Angeles, San Diego aird Aianreda 
eontinuing to assess the tax. but they 
now hare abolished the granting of 
credit for partial payments and solvent 
credits and insist on assessment of full 

The result is that the Icsy on one 
major manufacturer for calendar 1957 
will be about S6.2 million, mote than 
the tax for the previous four years 
combined. .Another firm, which paid 
about S900.000 in 1956. will has-c a 
tax bill of mote than S2 million this 

•A major risk is invohed if ans of 
the companies refuse to the taxes 
on |oscmmcnt property in their pos- 

If the ixiyineirt i.s not made, pend- 
ing final court settlement, Los Angeles 
Counts is free to seize company iisscts. 
including Ixmk acanmts, and close 
down the business. 

If. on the other hand, the companies 
put up their own capital iir order to 
stay in Imsiiiess, they will be shoulder- 
ing 3 serious financial burden, placing 
thcmsch'cs in a pour fompetitive posi- 
tion relative to manufacturers in other 
parts of the country. On top of recent 
ssarnings that the industry faces scri- 

costs, the AA'cst Coast mamifactiirets 
now fear permanent damage from the 
local tax situation. 

Tax Money Impounded 

the tax liioncy theoretically is im- 
pounded by the county govemment to 
keep it available for icpaiment if the 
final decision is in far-or of the federal 

In the ease of Los .Angeles County , 
however, the inipoimdcd 195-1-1955 
taxes were released and partially spent 
in 1956. .After the lower court deci- 
sion, the impound was restored, and 
the county now is setting aside tax 
monev at the reported rate of S3 mil- 
lion a y ear to rebuild its fund and make 
it possible to tc]Mv the I'arious con- 
tractors. 

Actually, funds impounded for the 
years prior to calendar 1957 belong to 
the defcn.se dcpartincnt in those eases 
where the goscnmiciit reimbursed the 
contractor. 

Now that the Defense Depiirtmcnt 
has cut off the allowabitih-, onh con- 
tractor funds will be imolvcd. 

Defense contracting officers hai'e 
been told to make it clear to manufac- 
turers that the govemment will re- 
imburse them for the taxes if the Cali- 
fornia Supreme Court rci'etscs the 
cariv decision and declares the Iwy is 


•Also, the Department is directing 
manufacturers to file for refunds of 
195-1-1955-1936 taxes, which legally be- 
long to the federal government. 
Another Possibility 

Another interesting possibiliN, ad- 
mittedly remote, is that the Dcfcitse 
Department could now dcirrand repay- 
ment bv the contractors of Wxes al- 
lowed as a contwet cost in 1934, 1955 
and 1936. 

Having decided that the lower court 
ruling must dictate its policy fronr 1937 
on, it could argue that the indu.stry col- 
lected for an illegal tax iir the previous 
three years and must refund the money 

nic Department, however, has sided 
with the industry fronr the beginning 
and still is proi i'ding guidance for the 
legal battle. 

It IS not expected to add futthci 
complications. 

lAM Drafts Plan 
For "58 Negotiations 

Denver— International Assn, of Mii- 
clunists will place major anphasis on 
four specific demands in 195R contract 
negotiations svith the nation's aircraft 
industry: 

• Company-wide union shop agree- 
ments as a first step towards unimnn 
industry-wide conditions. 

• Special contract provisions for 
skilled workers and various salaried tech- 
nicians, including a percentage wage 
increase rather than a flat cents-perhour 

e General revision of the en tire w-.igc 

» Hxtension of apprentice training 
throughout the aircraft and guided 
missile industries through both contract 
pros isions and "efforts to persuade the 
IJcpartincnt of Defense to require ap- 
proved apprentice training programs of 
all gmcriiment contractors." 

Inc four principles of attack were 
laid down here during the sixth lAM 
.Aircraft and Guided Missiles Confer- 

The delegates to the comention 
]».stponcd until January any decision 
on the amount of the wage increase to 
be sought because of the '‘uncertain- 
ties'’ of “the cost of lii'ing, the extent 
and speed of disannament and tlic 
rcsnlbmt conditions of the aircraft in- 
dustry.” 

The union says it "expects” industn 
to put forth a plan tor a shorter work 
week in order to spread the asailahlc 
work but with no increases in salaries 
for employes. 

AVIATION WEEK, July 8. 1957 



Lockheed, Atime toUSAF Warning, 
Plans Expansion Into Avionics 


By Alplicus W, Jessup 

New York— Lockheed .Aircraft Corp. 
will expand rapidly into the military 
and coinracrcial electronics business. 

Nccc.ssary organization would be 
acquired by purchase if a suit.iblo 
opportunity is offacd. Lockheed Chair- 
man Robert E. Gross told the N.Y. 
Society of Security Analysts last week. 
"But we arc not going to wait," he 
said. "We will build out own coinpc- 

been under consideration f(ir some time, 
but it was obvious from Gross's remarks 
that warnings from the Pentagon about 
future fluctuations in aviation industry 
business (AW July 1. p. 21, 26) arc 
prodding Lockbecd- 
Present Level 

Emphasizing that for several years 
authorizations for defense would not 
decrease but stay at the present S3S- 
billion level, Gross said, "there is no 
question that in the future there will 
be fewer weapon systems procured by 


the govemment, fewer prime contrac- 
tors needed to carry on the defense 
job, and tar greater competition." 

Strengthening Lockheed's cnmiJCti- 
tire position in weapon systems man- 
agement was the cnix of his reason for 
expansion into ai-ionics: 

"To handle these big defense sys- 
tems involving billions not millions of 
dollars and eoicriiig a multifudc of 
sciences, we mast broaden and deepen 
our competence into fields related to 
ours. 'Hk one I think of as most 
logical and natural is electronics. 

"W'c and other aircraft companies 
alrcadi' base had a great deal of experi- 
ence in buying, esaluating. installing, 
testing and making workable all kinds 
of clectnmic dciiccs for airplanes and 
missiles. ... I feel the air industrs' 
should base a stongcr position in both 
nrilitary and commercial electronics . . . 

“Increased strength in thi.s field will 
supplcnrcirt out skill and experience in 
airtr.imc nranufacturc and bolster onr 
all-toimd capability for weapon system 
management.” 

Nucleus for a Lockheed electronics 


dis'ision could be drawn out of the 
Missile Systems Division. Included on 
its staff, for cxanrplc, is Louis N. Riden- 
our, former chief scientist for the -An 
Force and editor of the MI T Radiation 
Laboratory series. 

Cutback Effect 

Effects of the administration's effort 
to keep defaisc .spending within the 
S38 billion Icscl, Gross said had already 
been felt by Lockheed with: 

• Cutback in a Nasv trainer order, pre- 
sumably the '1'2V. ■ 

• Stretchout of I-'-104 production. 

• Cancellation of the \\'2V radar air- 
craft "for the time heing." 

No mention has been made of any 
cutback or stretchout of the C-130 
Hercules transport. Cross noted. Lock- 
heed has a backlog of S230 million for 
this ca^o transport. 

W'hcthct there will be additional re- 
scheduling of aircraft production won't 
be known for several weeks, Gross 
stated. 

He said he had rceoinmendcd to 
USAF that nothing in the defense 
program be canceled but that cicry- 
fhing be slowed up just a little bit to 
bring current spending within the limits 
established by the administration. 

Gross attempted to instill some cau- 
tion into popular conception of the 
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pace of iiiissilo daclopmcnts- A shift 
to missiles is coming, but it is gradual, 
lie said, and "it ivill be 1961 or even 
l.ftcr before missile prociitcmcnt pusses 
expenditures for miinncd aircriift.” 
Noting that missiles "mav ulti- 
nratcly ’ rcjslacc long-raugc bomircts. iii- 
tcrccptois and perhaps other current 
tvpcs. Cross stated. "V'or a long, long, 
long time to conic there will be demand 
fur manned aircraft in such fields as 
transport, patrol, distant early warning, 
rcconnaissanec, training, interception 
and types needed partieularly to fight 
local or brush w-ars," 

Lockheed’s missile sales this year will 
total about S7i million, and Gross pre- 
dicted. "they will double in the next 
two years." Lockheed's work force ex- 
ceeds 5,000 on 17 missile projects. 

Gross claimed Lockheed had "more 
experience than aiiv other companv” in 
the air launching of hoaw missiles, fly- 
ing of multistage ballistic missiles, flying 
of solid propellant missiles and interpre- 
tation of dah.t telemetered from filing 
missiles to ground recorders. 

flis informal mid-ycai financial report 
predicted: 

• Sales of over S-fOO million for the past 
six months, compared with S556 mil- 
lion for the same period last icar. (n- 
crease is accounted for largely by higher 
commercial deliierics. 

• Earnings of $7.1 million compared 
with S7-5 last year. Estimates for tlie 


Washington— Aircraft Industries ,\ssn. 
last week reiterated the determination 
of U. S. nitpkinc manufacturer to hold 
on to their leadership in the face of a 
transition to the era of guided missiles 
(AW Julv 1, p. 26). 

Orval ft. Cook, retired US.M-' general 
and ,M.\ president, made these points 
to .support a strong role for the industry 
in the dcs'clopment and production of 
missiles: 

• Missiles have the same "vital ele- 
ments'' as the airijlanc— an nirframc, 
propulsion and guidanee. 

• Problems of research, design, produc- 
tion and materials ate the same. 

• Government agencies have never been 
successful aircraft producers, and there 

facture missiles. 

Legitimate interest 

Without mentioning recent testi- 
mony of the .\rmy’s Col. Jolin C. Nick- 
erson, Jr., in which he accused the .\ir 
h'orcc and aviation indiistn of wanting 
to scuttle the Arms ballistic missile 
program, Cook said the industn has a 
legitimate interest in the missile pro- 
gram. 

In addition to its experience, ho 
pointed out tliat it is inipcratisc for the 


full sear range from S12 million to S17 
million with S14 million predicted, 
'lliis will be lOK below 1956. Electra 
writeoffs will be SlS-20 million. 

■ Backing nf $1.-4 billion, down about 
S200 milium since Jan. 1. 

Gross’s presentation included these 
other points: 

• Orders for the Elcctia— now totalling 
136— ha\ e not grow n so lapidlv as Lock- 
heed had hoped. "M'c arc confident 
this total will more than double in tlic 
next year or so," and the Electra will 
be ordered stcadilv for the next 10 
years. Lockliced wouldn't break c\ cn on 
present orders. 

• Construction of the nuclear air science 
center for the .-kit Eorec is continuing 
in Georgia. Progress on the nuclear 
aircraft for which Lnckliccd has a 
weapon system management contract 
has slowed down pending design of a 
suitable reactor and shielding. It may 
be fi'C years or more before real results 
w ill be forthcoming. 

• Airlines have ordered 12 Super Con- 
stellations so far this rear and orders arc 
expected to continue at h<o per month 
through December. 

• Piten-xrp and engine fiaineout prob- 
lems on Ibe ^'•I04 bare been aller-iated. 
Other problems arc being worked on 
and dclis crics to .-kit Defense Command 
arc expected to begin late this sear. 
Wide-range of earnings above reflects, 
for one tSing. the E-104 delivery rate. 


aircraft makers to shift to the new 
weapons if onh- in the interest of main- 
taining the nation's mobilization base. 
He Siiid both the airplane companies 
and the govomincnt have invested hun- 
dreds of millions of dollars in airplane 
facilities and that most of them can be 
used to produce guided missiles. 

On top of this, he said, the industry 
has a substantial reservoir of scientists, 
engineers and technicians whose talaits 
arc needed. 

"We ran see no reason.” Cook said, 
"vvhv their functions should be dupli- 
cated in either government establish- 
ments nr the universities." 

Redstone Arsenal 

It was clear Cook had .-krinv'.v Red- 
stone .krscnal in mind as one of the 
"govennnent establishments'' where de- 
velopment work is being cartied out in 
coinpetitirm with the iiidustrv. 

Col. Nickerson, a principal figure in 
the development of .\rmv’s Jupiter 
IRBM. made his charge against indus- 
try during his court martial for dcfving 
a Defense Department order giving 
US.M' operational control over all mis- 
siles with a range in excess of 200 
miles. He subsequcntlv received the 
light sentence of suspension from rank 


for one venr and a fine of SI. 500. 

On the subject of basic research. 
Cook wid the universities can render 
"cxeelicnt services” but .M.k believes' 
they should be banned from develop- 
ment work, confine themselves to lab- 
oraton- tasks and traching. 

In support nf his ease. Cook cited tes- 
timony of Lt. Gen. Janies M. Gavin, 
Chief of Army Research and Develop- 
ment. Gen. Gavin reccntlv told ,i 
Senate appropriations subcommittee he 
would like to sec a maximum amount 
of tcscareh conducted hv iiidu.strv and 
that ail "intimate association” of Ihe 
.kmiy with industry "bodes well for our 

MATS Reorganizes. 
Gets Additional Bases 

Washington— Militarv .\it Transport 
Service, new single manager for all De- 
fense Department scheduled air trans- 
portation, reorganized last week to in- 
corporatc new aircraft and bases into 
its operation. 

The new plan gives MATS two 
former Tactical Air Command bases— at 
Donaldson, S, C., and Larson 
Wash. Both will fall under jurisdiction 
of the Coiilincntiil Division, which will 
absorb TAC’s 62nd and 6>td Troop 
Carrier W'ings with m-Jtc than lOQ 
Douglas C-124 Globcmasters. 

Ill addition, the Continental Division 
will take over Charleston .kl'B and 
Kindicv .M'B, Bermuda, formerly op- 
erated bv the .ktiaiitic Div ision. 

At the same time, the Pacific Divi- 
sion of MATS, with hendqunrtcrs at 
Parks .kh'B, Calif., will absorb the 
1705th ,kir I'ransport Group at Me- 
Chotd -kh’B, Wash- taking over from 
the Coiitincnt.il Divi.sion and will fly all 
M.VI'S trips to -Miiska, .Another I'toop 
Carrier Wing of 24 C-124s will be as- 
signerl to the Pacific Division in Japan 
and moved from Tokyo Intcrnation.il 
■kirport to Taehikawa Air B.isc, 

-ktlantic Division, headquartered at 
McCuire ,kl'B, N. will consist of 
two transport wings, two oversells sup- 
port wings, three naval squadrons and 
two overseas support squaorons. Over- 
seas w ings will lac located at Lajes Field, 
the Azores and Prestwick. Scotland. 

'I'hc Naval Transixitt Squadrons now 
assigned to .ktlantic Division will be 
VR-22 with 10 R6D Liftmasters and 
VR-3, now being moved from Moffett 
NAS, Calif- to .McGuire. 

Under the system MATS will per- 
form missions for all Defense Depart- 
ment agencies and charge them fot tin: 
service under an industrial funding pro- 
grain. President Eisenhower has asked 
Congress to transfer SlOO million from 
U.S. Army stock funds to M.kTS to 
finance its operation starting nest Janu- 
ary. 


Industry Missile Role Defended 
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Independents Propose New Cargo Plan 

By L. L. Doty I | ^ 



STROUKOFF C-134 is key to cargo service proposal. Six cents per ton-mile cost is promised. 


Washington— Proposal for a six-cents- 
pcr-ton-inile iill-catgo commercial serv- 
ice using a fleet of 60 assault transports 
quicklv convertible to a combat airlift 
will be presented to the Civil Aeronau- 
tics Board, Air Force and Congress by 
the Independent Airlines -kssn. 

Thc newlv formed organization 
representing 44 active and inactive 
supplemental carriers has kcvetl its 
thrcc-ptonged program to the C-1 34 
assault-transport and to a large-scale di- 
version of govcnimcnf cargo from the 
Militarv- .kir Transport Service to the 
irregular airlines. 

'I'hc proposed project also embraces 
the handling of commercial freight and 
the movement of parcel post on a serv- 
ice pattern that includes small towns 
without adequate airports. It would be 
financed ptivatciv with additional funds 
to be drawn from traffic revenues as the 
service is expanded. 

How Plan Would Work 

Here are the three principle features 
of the plan: 

• Independent Airlines Assn, has ex- 
plored commercial possibilities of the 
Stroukoff C-134 to reiicli its goal of 
six cents per ton-mile for freight traffic. 
Stroukoff Aviation Corp. has designed 
a font-engine version of the C-1 34 using 
either the Lveoming T55 or the Rolls- 
Rovec R12a.6 Mark 510 Dart turbo- 
prop engines. Altliough tlic associa- 
tion is also interested in the current 
military version of the C-134 powered 
with tvvo Wriglit R-3350 turbo-com- 
pound engines, it recognizes that "any 
fiitiite discussion of air freight must 
consider four-engine turboprop opera- 

• Operation of an equipment pool bv 
the independent airlines is proposed to 
handle freight movement backlogs 
through M.kTS and coimncrcial cargo 
through freight forwarders who arc 
now permitted to charter aircraft from 
the supplemental airlines as well as the 
scheduled airlines. The association also 
will call on other government agencies 
including the Post Office to utilize tlie 
proposed service. 

• Financing will be handled through 
private sources bv the individual car- 
riers for initial payments on the equip- 
ment. with tlie 'balance coming from 
revenues as the aircraft become available 
and traffic increases. Stroukoff estimates 
delivery of tlie aircraft can begin within 
twelve months. Cost of racli aircraft 
will be approximately SI. 3 million. 

'Hie C-134 features a boundary layer 
control system that uses suction actua- 
tion of boundary layer over the wliolc 


span of the trailing edge of the wing. 
The svstein cuts landing and takeoff 
runs bv about 4054 and about doubles 
the coefficient of lift. Takeoff and 
landing distances arc slightly less thaiv 
800 ft. for clrarance of 50 a ft. obstacles 
(AW Jail. 7. p, 5S). 

The Pantobasc all-surface landing 
gear permits landings and takeoffs on 
water, ice, snow and unprepared tcr- 

Thc P:iiitobasc skiis for landing and 
takeoff loads on snow or water use 
two stage shock absorbers that tend to 
return the aircraft to a level plane if 
one or the other wings should drop. 
Thc wheeled main landing gear for 
use on dry land is equipped with two 
tandem mounted wheels retracting into 
each side of the fuselage. Each wheel 
has a sc[Mrate leg and shock absorber. 

'Die C-134 has a total wing area of 
1,235 sq. ft. and a wing span of 112 
ft. It has a normal rated power of 
2,600 hp. at sea level and a takeoff 
power of 3,300 hp. at sea level. Tvvo 
four-bladed Aeroproduets propellers 

Equipped with either the T55 or 
RDa.6 tnrboprops. the C-134 will have 
an estimated Civil .kcronautics .kdmin- 
istratioii gross takexiff weight of 81.500 
lb. W'ith the Lycoming T55, payload 
would average 25.000 lb. with a normal 
fuel load of over 12,000 lb. Block 
speed will be 250 mph. and the aircraft 
will consume 2,400 lb, of fuel per 
hour on an average 1, 200-mile raiigc- 
Dart Payload Advantage 

Using the Rolls-Royce Dart hirbo- 

S s which generate 1,600 slip,, the 
jad would total 32,000 lb. or 16 
tons of cargo under an average fuel 
load of 16.000 lb. Block speed of the 
aircraft would average 290 mph.. and 
fuel consumption would average 3,200 
lb. per hour. 

Stroukoff says all versions of the 
C-134 will handle freight traffic at six 


cents or less per ton-mile and meet 
all other operational requirement.s of 
the I.k.k. It would be adaptable to 
strategic or tactical requirements witli 
only minor modifications. 

Jc.vsc K. Stallings, president of the 
Independent .kirlines Assn, and of 
Capitol Airwavs. said today in j joint 
statement with Ral|)h Cox, Jr., I.kA 
hoard chairman, that the proposiil is 
"an outgrowtli of long coneem over 
the inadequacy of the nation's mobili- 
zation airlift reserve." They empha- 
sized "the great need is for assault-type 
cargo transports, useful commcreially as 
well as militarily, with adequate num- 
bers of trained crews." 

Log Jams 

Stallings said the program cun be 
accomplished without expense to the 
taxpaver and added: "It would give 
relief to recurring freight movement 
log jams that cost hundreds of thou- 
sands of drallars in delay s to the de- 
fense ivrogram." 

During the recent bearings before 
the Senate Subcommittee on Appro- 
priations. it vv-as brought out that the 
estimated cost of commercial transpor- 
tation procured by military departments 
in Eisral 1958 will amount to S243 
million as compared with S219 million 
in I'iscal 1957. In Fiscal 1956. the cost 
rose to S170 million from SlOO million 
the previous ycar. 

However. traffic on aircraft under 
M.kTS control also showed a con- 
sistent rise from 85.082 tons of cargo 
and mail and 488,764 passengers in 
Kisral 1954 to 123,808 tons of cargo 
and mail and 625,742 passengers in 
Fiscal 1953, according to tlie subcom- 
mittee’s findings. 

In Ills report to tlie Senate, sub- 
committee cliairman Sen. Dennis 
Chavez (D.-N. M.) urged the Defense 
Dcp.irtinait to give all conimetciai 
carriers a fair and equal opportunity to 
offer their facilities on a bid basis with 
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"uquiil iicccss to iiitoriiiiition rcg^irtling 
coniinerciiil mo\cmciits of airgo imd 
pcrsoniul." 11c iuUlccl; 

"The coiiiiiiittcc dciitci that at iii- 
-'.tallations where |)ii«itc carriers arc per- 
mitted to offer their .scrs’iees for vile 
to iiidiiidiul |>ers()miel, representatives 
Ilf all coniinercial carriers should he 
afforded equal access without dis- 
erimination. 

Tlie Independent Airlines Assn- 
formed bv a merger between Aircoiicb 
"I'lanspott Assn, and the Independent 
Military Air Transport Assn, last May. 
is launching an aggressive program de- 
signed to divert more inilitarv traffic 
to its member carriers following a 
pattern set by the Air Transport .^sn. 

Under its present organi/ation. the 


association can pool aircraft of the 
member carriers and bid for inilitarv 
traflie in competition with the sched- 
uled airlines and surface carriers. The 
group feels that the cargo traffic poten- 
tial will jiistifv liigli utilization of the 

fiO C-i"54s. 

List week, the C.AB approved an 
extension of agreement between IA.-\ 
and the .Military Traffic Managenient 
.\geney of the U.S. .Annv, Defcn.sc Dc- 
[sarfnient's single manager for trans- 
portation, for flic air transportation of 
personnel dviriiig the f iscal 195S. 

llic legal status of the supplemental 
carriers is not yet clair as a result of a 
U.S. Court of .Appeals jndgnieiif last 
scar that vacated an earlier C.AB ruling 
which gave the carriers tcinixirarv 


authority to operate as supplcmcntals. 

Oral arguments arc scheduled to 
begin next month in the complicated 
Lirge Irregular Cartier Case vvhicli will 
lie the first step toward legally defining 
the status of the nonsclicduled carriers. 
Hearings on the ap|)licalions of the 
individual catricra are not likclv to be 
held until eiirlv next sear (.AW l'"cb. 25. 
p, H5). 

At present, the carriers are author- 
ized to operate unlimited domestic 
cargo and passenger charter sen'iec and 
operate a maximum of 10 Bights in 
one direction bclweai am two points 
for iiielisiduallv ticketed passengers or 
vvaybilled cargo, "nie eairiers also have 
luifhoritv to operate cargo charter flights 



THtN-PANEL RADAR display is one use for new oleetro-lumincscent techniques developed by Sylvania. Image converter is shown left. 
Light.storage panel coii.stmction is shown light, 


Thin-Panel Radar Possible With 
Electro-Luminescence Technique 


New York— Recent advances in com- 
bining eiectro-lumincscencc and photo- 
conduction techniques, opening the wav 
to thill-panel radar displavs instead of 
the bulkier cathode ray tubes now used, 
were reported licrc last week by Sylvania 
Electric Products, Inc. 

Elcctro-luuiincsccncc is the genera- 
tion of light by application of an elec- 
tric field to certain types of pliosphors. 
contrasted to tlic light created when hit 
by an electron beam as in a conven- 
tional cathode ray tube. 

Sylvania demonstrated three h"pcs of 
lliin-pancl displays which cinplov elec- 
fro-liimincsccncc and photo-conduction: 


• Middle-dot panel, which creates spot 
of light (such as radar target blip) at 
any location on the panel by applying 
an a.c. voltage to appropriate vertical 
and horizontal conductors of a grid. 

• Light-storage panel which can store 
indefinitely the track of a spot of light 
traced over its surface. The image rc- 
imuiis until cIcctricalK erased. 

• Image converter panel, which displavs 
visible half-tone image on one side 
when other side is illuminated with in- 
frared image, visible l^lit, or painted 
with eleclron beam. Device has sufli- 
cicntly rapid response to produce mov- 
ing images with good resolution. 


Two possible combinations of these 
three techniques, suggested by Sylvania. 
include: 

• Combination mobile-dot and light- 
storage panel could provide device for 
converting electrical input signals into 
visible spots or tracks for displaving ra- 
dar targets. 

■ Combination mobile-dot and image 
converter panel could be used for T\'- 
lypc presentation, 

However, a Sviv-ania spokesman em- 
phasizes that the devices ate just out 
of the iaboratory and that anv T\'-tv pc 
thin-panci display is "four or five years 
and several million dollars avvav'.” 

Svlvama has produced the elcctro- 
luniinescent panels in sizes up to four 
inches square and is producing larger 
units for certain military applications. 

71ie company says limited quantities 
of its new pimcls will be available to 
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Senate Restores $,H80 Million 
To USAF, Navy Procurement 


selected laburatorics un a priuriti’ basis 
for application to military systems. 
Massachusetts Institute of Technology’s 
l.iiicoln Laboratory (.Air-Defense) spon- 
.sored ixirt of the Sylvania program. 

llic mobile-dot panel consists of a 
glass or metal square, altcrnateh coated 
with horizontal conductors, spaced 16 
to the inch, and a layer of electro- 
limiiiiescent material, followed by ver- 
tical conductors. .An a.c. voltage con- 
nected to am combination of one 
horizontal and one scrtical conductor 
produces a spot of light at the inter- 
section of the hvo conductors. 

llic light-storage panel (see sketch) 
consists of a glass base I’iewing screen 
w hicli is eoat^ first with a conductive 
film, then a layer of electro-luminescent 
nratcrial. A series of small glass columns 
in. square, spaced s'j in. apart) arc 
next attached tu giic a waffle-iron ap- 
pcuranec. Each of these glass cohinins 
has a conduetii c coating on either end, 
joined with a layer of photo<Dnductur 
material. .A metal mesh is then attached 
to the tops of tlic glass columns. 

When an a.c. voltage is applied 
between the metal mesh and the con- 
ductive film separating the glass base 
and cicctro-luinincsccnt material, the 
panel is ready for operation. Shining 
a spot of light momeiitatily on any one 
of the glass coluiiiiTS causes its photo- 
conductive material to transmit the 
potential from the mesh to the eoiiduc- 
ting film under the cohnini. This ap- 
plies the a.c- s’oltage across the electro- 
luminescent layer directly undcmcatli 
the glass column, causiiig this area to 
glow, creating a light spot I'isibic 
through the gliss base. Illumination 
from this sjjot in turn maintains the 
column's photo-condiictar in a condiic- 
thc state so the light spot remains 
after the original light source lias been 
reinoscd. Removing tlic a.c. potential 
applied to the paiicf will cause the spot 
to disappear. 

1 lie image converter is a sandw ieh 
consisting of a glass base, coated first 
with a conductive film, an clcetro- 
'uiniiicseciit layer next, a ptioto-coii- 
ihictor layer and finally another layer 
f conducting film. AA’licn a.c. \oltago 
5 applied across the two coiidvictin| 
llhiis, any image projected on the back 
of the panel (or painted by an electron 
liciim) will appear as a \ isible image on 
the reserse side of the panel. The tiny 
phosphor elements liasc an excitation 
time of about one millisecond, a dccas 
time of about tlitee milliseconds. 

Representatises from Radio Corpora- 
tion of America and W'estinghousc 
Electric, among those from industry 
who attended the Sylvania demonstra- 
tion, told .Aviation W'ei.k that their 
companies also arc developing clectro- 
lumincscciit displays. General Electric 
also is bclici'cd to be interested. 


By Katlierine Johnseii 

Washington— Senate last week re- 
stored S3S0 million of the S-17-1 million 
cut by the House in new funds for 
Fiscal 1958 aircraft and related pio- 
cutcnicnt by USAF and Nai y as recom- 
mended by its .Appropriations Coni- 

llic defense budget is now pending 
before a joint House-Senate conference 
committee to eoinpromise the differ- 
cnccs between the two versions as passed 
by the Iloii.se and Senate. 

The total SS billion ap|)io\cd by the 
committee, liowci er, is still S9-I million 
below the administration's request and 
o\cr S901 million below the new 
nioncv allocation for l-'iscal 1957. 

Tlic Senate lestoiations, even should 
the House agree to accept them, which 
is iiiihkcly, .TCtually have little sigiiifi- 
eance if the administration goes ancael 
with plans to: 

• Hold down defense expenditures to 
keep within a S38 billion ceiling for 
Eise-al 1958 (AW July 1. p. 261, At 
tlic present rate, the expenditure will 
reach 542 billion. 

• Hold back funds for new contracts 
as a means of holding down c-xpctidi- 
tiires in I'isc.il 1959 and later years, 
bunds appropriated bv Congress must 
be "apportioned" b\- the Bureau of the 
Budget. This gives the administration's 
top fiscal policy makers a close rein m er 
the defense program. .At present, ap- 
proximateh 55 billion in appropriated 
funds iiasc not yet been "apportioned' 
to the services. 

Aircraft Funds 

The aircraft and related procurement 
funds 'OtctI by the Senate were: 

• TTS.Al''. S6.1 billion as compared with 
56.8 billion for Eise-al 1957. The 
Senate group said the 5230 million it 
lidded will provide "niininium" require- 
ments for aircraft spares, prevent a 
stretching out of the missile develop- 
ment test program and the introduction 
of missile svstems into the inventory 
and allow (or aircraft modcrnization. 
I'licsc arc the areas in which the House 
applied its 5354 million cut. No tc- 
duction was made in US.A]*''s request 
for 52.7 billion for prnaircmciit of 
1.515 aircraft during E'iscal 1958, 

• Navy, 51.9 billion, 5179 million more 
than the Fiscal 1957 allocation, nic 
Senate group restored SlOO million of 
the 5120 million teduetion by the 
House in order to permit "an accept- 
able level" of aircraft and related pro- 
curement. llic Ilonsc cut 570 inillian 


to try and pressure the Bureau of .Aero- 
nautics to increase its "recoupments" 
(savings from downward pricing and 
other cconomv steps) bv this amount. 
Bu.Acr reports, thmigli, that it will be 
difficult to attain its estimated recoup- 
ments of 5165 million for Fiscal 1058. 
The other House cut was 550 million 
for test quantities of Navy's two super- 
sonic all-weather fighters, the McDon- 
nell F4II-1 and Chance Vought's 
F8U-3. 

R&O Funds Restored 

The modest cuts the House made in 
.Armv. Navy and US.Al' research and 
development requests to encourage 
more "selectivity" of projects were re- 
stored by the Senate group. However, 
the amounts approved, alreadv had 
been sharply cut bv the administration 
to a point below vvliat the sen iccs con- 
sidered minimum programs. 

US.AF's request of 5858 million was 
reduced by the administration to S66I 
million; Bu.Acr's from 5227 million to 
5165 million, and .Army's from 5596 
million to 5400 million. 

The Senate endorsed House action 
in providing 521.5 million to finance 
the military phase of the Vortae air 
navigation system. 

Diis amount was eliminated from 
the Civil .Aeronautics Administration '.s 
budget. 

Committee Demands 

In its report on the defense budget. 
Senate .Appropriations Committee di- 
rected two actions: 

• Prompt phasing out of obsolescent 
wciipoiis. I hc cominittcc noted the 
"‘olcIcT traditional weapons must be re- 
tained until replaced by modern equip- 
ment" hut added: 

"On tile other hand. . . . the services 
arc reluctant to phase out obsolete .ind 
outmoded weapons and programs uicli 
as— notahlv— in tlic field of antiaircraft, 
'llic coiilinuaiicc of obsolete weapons 
mid programs is an unwiirranted waste 
of pctsoimel and appropriations and 
should be eliminated immediately.” 

• Increased use of airlines in handling 
inilitan' traffic. 'I'he committee called 
on the Dcfcn.se DciJartmciit to revi.ve 
its progtain so that civil air carriers 
would handle "as nearly as possible" 
40'% of the passenger requirements and 
205? of the cargo requirements of the 
Military .Air Transport Service, At 
present, about 20% of M.A'l'S pas- 
senger traffic and 105? of its cargo 
traffic is being parceled to civil air 
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Thieblot Develops Tactical Refueling Unit 


Washington— iligli-s|3ccd, high-alti- 
tndc itcria] refueling s''stem designed 
for fast conversion of tactical aircraft 
into tankers is now being flight tested 
In USAI'' and its dcsclopcr, Thieblot 
Aircraft Co-, of Bethesda, Md. 

Developed under a Wright Air De 
relopnicnt Center contract, the s^'steni 
thus far has been flight tested at speeds 
of up to Mach .725 and at altitudes of 
55,000 ft. Thieblot engincets hope to 
improve both the speed and attitude 
figures in subse'quciit tests being con- 
ducted from Andrens AKB here with 
.1 Republic F-8-1F. Tlic svstem, desig- 
nated the Tactical Air Refueling Sr stem, 
is packaged in a standard e.\teriiai store 
providing for either under sviiig or in- 
ternal bomb-bay installation. General 
concept of the system is a pair of rigid 
linkages extending below the fanCer 
aircraft. 

The lower linkage has at its aft end 
.1 standard refueling coupling and 
formating device designed to accommo- 
date existing probe installations. Thc 
iipper member, which extends beneath 
the tank, external store or bomb-hay 
store, is a streamlined rigid member 
mounted on a landing gear tvpc 
trunnion. 


Ilic entire unit can be extended or 
retracted within an estimated two sec. 
and is equipped with a system of limit 
switclics that provide automatic re- 
traction if the receiver aircraft slips 
from its pattern. 

The unit also automatically retracts 
if the receiver aircr.ift makes its ap- 
proach at too great a speed. 

ITie package contains a toinplcte 
hydraulic system and fuel pumping 
system, h'ot extetnal instaliations, tlic 
store is provided witli a ram air turbine 
driving a hydraulic pump. 

^[ountcd cxtcrnalh', tlic turbine runs 
eontinuouslyi internally, it is drisen by 
ducted air flou’. 

rhe fuel system consists of a standard 
refueling pump drisen by a hydraulic 
motor, Tlic s''Steni is dependent upon 
tlic parent aircraft oiil\ for a small elcc- 
tiic-al control power load. Pilot controls 
consist of a pi|3c unit extension, retrac- 
tion switch and a fuel pump switch. 

Tlic store itself, liaiiiig the external 
dimensions and mounting pioiisions of 
existing external store units, can be 
([iiickly attached to any comp.itible air- 
craft. Aircraft modification consists of 
oiiii- the addition of control wiring. 

As conceived by 'nhcblot. the sistcm 


TWO-SECONDS b all it takes to tctracl 
oi extend refuel diogne on end of strut. 

ivould consist of a family of packages 
containing many interchangeable parts 
and designed so that thev could be in- 
stalled on existing external stores pylons 
and internal or bomb-bay tipc tacks. 
They would be designed to accommo- 
date current and future figlitcrs. fighter- 
bombers and bombers. 
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breaking the barriers 

with Utica Vacuum Metals 


Tod.sy's cJiallenfie lies in doveloijinc me!a(s and means of 
cracking the tliermal barrier. 

The metals problem has already been partially solved hy supernlloys 
produced through Vacuum Melting. This process, as developed 
by Utica, has yielded such super refractory alloys as Udimet 500 — 
a clean, pure alloy combining unsurpassed stress-rupture life 
with superior high tensile strength in the 1200'^F to 1800 F range. 

A I If)O0' F. i/dime/ 500 has a Icnsi/e strength of aver 100,000 PHI. 

In addition to making new superalloya. Utica Metals Division of 
Kelsey-Hayes upgrades existing alloys through vacuum melting. 
Kelsey-Hayes Co., Detroit 32, Michigan. 





live and Agricultural Parts • Hand Tools lor Industry and Home. 

Jackson. hUchigan: hlcKcesport. Pennsylcania: Loa Angetee. CoHfornia: Windsor. Ontario, Canada 
i—(SPECO Acinlion nii-iaiani . Utica, New York-~4 ptanls—iUliea Drop Forge and Tool Dieisian) 
Davenport, Iowa tPreneh & lUeht Farm Implement and Wheel Division) 



"Beware of 


Tlio iialioii's fiifl iiilPi'CDMliiiciiliil iiiis>ilc . . . tlir Air Force's Nort]iro[> 
Snavk SM-G2. EfjUilij>P<f with a nuclear uarhead, the Snaik is a so-ralied 
air-lirealliini' missile wliitli Havels in the earlli's atmos|ihere. Its coni])acl 
<lcsi{!ii presents a smaller target for railav. iiileiecj>tors, or aiili-aircrafl 
missiles. 

Extreiiielv iiioliile. the Stiaik eiiii he air lifted to any site Milhin a few 



Tlic pilotless homher is powered hy a l’rallA\ hitiiey .Aircraft J-.'iT turho- 
jel oiijrinc equipped with a Holley com))refsor bleed {loveriior, It flies in 
near-sonic s]>efids above the weather over the loiijiesl ran^e yet po-ssildc by 
a missile in the free world lorlay. 

Like all Holley engine controls, the compressor bleed {sovernor is depend- 
able. easy to service, compact and lighlwei|iiil — four vital (|tialiticB for 
aviation ccjuipnicnl. 

LEADER IN THE DESIGN. DEVELOPMENT, AND MAN- 
UFACTURE Of AVIATION FUEL METERING DEVICES. 

tISSS E. NINE MILE ROAD. VAN DYKE. MICHIGAN 



KC-135 Goes Into Operational Use 


Two aircraft, the first Boeing KC-I55 tankers to go into operational service, were 
delivered to the 93cd .Air Refueling Squadron at Castle .U-'B. Calif. Powered by font 
Pratt Si Whitney J57 engines, the KC-135 can cveecd 600-inpli, speeds and 35.000- 
(t. altitudes, eliininatiiig wasted fuel and time that had been required for jet bombers 
to lender.vons witli piston-engined hnikets. Flight niaintcnancc and crew trainjiig 
cunrscs will be conducted at Castle for S.AC pcrsnimcl. Several KC-BSAs have 
been delivered to the Air Research and Development Coiinnand and arc undergoing 
testing at Wright .Ait Devclo]nncnt Center. 





AIR TRANSPORT 


Smith, Nyrop Detail Airline Fiscal Pinch 


Airline presidents say that decline in profit margins 
poses threat to jet age financial obligations. 


By Fold Eastman 

\t'ashington— 'I'"!) U. S. trunkline 
presidents Tiavc issued warnings tliat tlic 
deeliiie in profit margins may affect 
enmnicrcial airlines’ ability to meet 
tlieir fiiianeial obligations of the jet age. 

Botli presidents, C. R, Smith of 
American Airlines and Donald \V. Ny- 
lop of Northwest Airlines nrged the 
Civil Aeronautics Board to grant the 
proposed 6% fare increase as a tem- 
porary relief measure until the General 
Tare imestigation is completed. 

Both sa\ that the price the industry 
can charge for its product— air trans- 
;rotlation— is regulated and is actuiilly 
i )wcr than it was in 195S, while the 
cost of providing the product has in- 
. reused main times over. M' Crv plusc 
of the air transport hminess has grown 
tremciidoiislv. but the price of tickets 
has remained static, they point out. 
Why Increase Needed 

"W'hetlicr or not the airlines can 
lontimic to operate with profit, and 
thus be able to meet their financial ob- 
ligations, has become a matter of wide- 
spread concern," Smith told the Board. 
"If profits ate iiiadcouatc, the ability 
of airlines to meet tiic oldigations of 
the jet age will be scrionsh* im|xiired. 
I he present trend, if continued, will 
require airlines to look to the govern- 


ment for aid. through the resumption 
of siibsidv payments. 

"It is not. in our opinion, in the 
public interest that the taxpayer should 
again be asked to subsidize airline op- 
eration when that can be avoided bv 
the Jutborizatioii of fares which will 
permit adequate earnings. 

"There is good reason to believe that 
the public is willing to pay a fair price 
for airline service. 'I'hcrc have been 
scvcml substantial increases in fares for 
rail and bus transport. A reasonable 
increase in airline tares can bo accom- 
plisiicd without adverse effect on the 
normal grow th of ait travel, or unfair- 
ness to tlic trav eling public." 

Nvropsaid the passenger fare in 1918 
averaged i.l2 cents a passcngcr-milc. 
while the average fare in the first iiino 
months of 19ii'i was 5.29 cent.v a jws- 
.vcngcr-inilc. 

W hen, he said, the dcereasctl value 
of the dollar is considered it is evident 
ihat the cost of air travel has been sub- 
stantially reduced. Mcaiiw bile, the c|iul- 
ity of the prodiiet has been vastly 
improved, not only in speed but in 
comfort, convcincnce and safeh as well. 

Nyrop, in a siaecch before the Mid- 
west Institute of Transportation in St. 
Paul. Minn., cited an example of 
the cost increases confronting tlic in- 

"I'Or example," be said, '‘-aircraft 


engine parts, one of out largest cost 
items, increased \S% in Mav. 1951, 
71% in September, 1951. 7% 'in 1952, 
5% in 1954 and another 5% in I'ebru- 
arv this scat. This means the engine 
part cost indc-x is now 147% of 1951. 

"Similar increases have occurred in 
the price of gasoline. Domestic gasoline 
at 1956 volume will cost about S600,- 
000 more in 1957. Since we ate flving 
about 15% more this vear. vve will pay 
about S700.000 mote for gasoline fliau 
wc would have paid at last year's prices. 
Labor Cost Increase 

‘iaibor costs also continue to risc. 
Tlic most recent settlement negotiated 
with our union pasonncl will add about 

Sl.700.000 to 1957 costs. 

"In the davs of the Lockheed Lode- 
star, airplane cost per seat at the time 
of original purchase was approximately 
Sft.flOO. With each improvement in 
equipment, this cost mounted, h'or the 
19C-4 it was SS.700; the DC-fi, Sil,- 
000; tlie DC-7, S24.000, and today wc 
arc confronted with the ncccssitv' for 
purchasing jet equipment at a cost of 
about S46.000 per scat. 

"But the mounting costs which face 
us with our existing equipment tell only 
jxirt of the story. W'hcn the problems 
of the jet age arc considered, it be- 
comes even more evident that the air- 
lines face ;m economic crisis." 

"This vear." Nvtop said, "and during 
the first few months of next. Nortlnvcst 
is taking dclivcrv- on 24 new aircraft. 
The total cost of this equipment is S57 
million. Meanwhile, however, although 
the last of these new planes will not 
be delivered until .April, 1958, wc arc 
now confronted with necessity of order- 
ing and making dowai payments on the 
jets that will replace them in 1960. 

"Long range jet airplanes such as 
the DC-S or the Boeing 707 will cost 
in excess of S5 million each, almost 
double the cost of the planes vve are 
iccciving this vear and almost four 
times the cost of a DC-6B. 

' Sp.irc engines for these aircraft, and 
' e must carrv two for rxicli aitplanc, 
will cost approximately S225.000 each 
ms compared with the 540.000 which w o 
now [jay for DC-6B engine spares. 

"In addition wc estimate that the 
ground equipment and facilities, and 
new equipment for oiir ovcrhanl base, 
icqiiired to support a jet fleet, will 
involve an imesfinciil of about S4.5 

"When von consider that the jet 
er.i will call for airline expenditures of 
S2.6 billion, you must sympathize with 


Air France Will Order More Cara\ elles 

jet airliners. 

The state-owned carrier originallv ordered 12 Caravellcs carlv in 1954 and at 
same h'nic took option on 12 more. .Air France directors arc meeting toinorrow and 
W'ill shortlv tlicrcaftCT announce eompnv’s intention tr> pick np the option, llictc 
reportediv is a good chance com|xmv mav aniionncc fiirtlicr ojrtions on Caravelle. 

.Air France decision will bring to 50 the mimber of firm Caravelle orders placed 
to date. In addition S.AS optioned 19 Caravellcs when it |ilaecd its firm order for 
six aircraft (.UA' Jnly 1, p. 40). 

Sud Aviation, builder of the Caravelle. currentiv is negotiating with lialf a do/eii 
coni|)aiiies representing airlines of Fnrope. Latin and North .America. Near firm 
order for five Caravellcs hv A'atig, Bravili.iii line, has been complicated bv recent 
changes in Varig's bo-ard of directors. In Lnrrvpe, Sabena .seems to be closest of 
several lines in placing order. 

In revealing SAS order Sud .Aviation made no mention of the total sales fignie. 
which reportedly works ont at $16,800,000 inchiding spates. Contract was signed 
in Paris for SAS by its president. Henning Ilirone-Holst. wlio was brought to Paris 
by a S|secia1 Caravelle Right. 

Hironc-llolst said S.AS W'ill use Caravelle in mixed first class-tourist version earrv'- 
iiig 70 passengers. He said SAS will use the Caravelle both on its European and 
near cast routes w'hich, be said, arc exactlv fitted for pbnc like Caravelle. 
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Examiner’s C&S Mail Rate Plan 
Conld Cost Delta $1.8 Million 


the airlines vvliicli must find the 

Nyiop Siiid the major sources of 
money arc dependent upon equitable 
hire levels and tlic rate of return al- 

As for new equity financing, he 
said the present stockholders would 
be reluctant to approve new issues un- 
til the ratio of market price to book 
gets above 100%, and such a rise de- 
pends on earnings. 

Borrowed capital, he said, is availa- 
ble to the extent that lenders insist 
on a ratio of borrowings to cquitv that 
at least approaches the rule of thumb of 
one to one in other industries. 

Big Four 

However, he added, compare tliis 
with the 2-6 to one ratio that exists 
among tlie Big hour trunklines, where 
about S284 million of debt will be 
incurred to finiuice jet purchases, 
against an average net wortli of S109 
million. 

Nortlnvcst Airlines was one of tlic 
seven carriers tliat filed for the 6% fare 

Other airlines applving were Capital. 
TWA, Delta, Eastern, Btaniff and 

American did not apply for the in- 
crease, Smith said, because it w~as be- 
lieved the General lAitc Investigation 
would be concluded by late this ycar. 

Mcanvvhilc, hearings in the sus- 
pended passenger fare increase pro- 
ceedings continued last week with air- 
lines cross examining bureau cmiiiscl 
witnesses- 

Thc CAB staff has presented testi- 
mony and exhibits designed to show 
that airline operating results in the 
past and probable future results do not 
justify a fare increase. 

New Policy 

The CAB staff introduced in this 
case a new depreciation poliev' wliicb in 
effect reduces expenses and inflates 
profits by recognizing a 25% residual 
value for piston-powered aircraft instead 
of 15% used in previous rate eases. 

Tlic C-AB staff and airlines also differ 
as to operating expense, iiivestineiit 
base and rate of return. By adjusting 
the operating expense listed by airlines, 
the staff has reduced costs from SI 
inillioii to more than 59 inillioii dollars. 
Also bv using a lower investment base 
the staff figures show a rate of return 
much higher than the airlines indicate 
in their exhibits. 

As a result of the exhibits, profits 
estimated by airlines for 1957 have 
been greatly iiicreviscd by tlie staff. 

Trans World for example, forecasts a 

5100,000 loss for the year, vvliilc the 
staff estimates a net operating inconic of 
more than 528,000,000 for the ait line. 


Washington— Civil Aeronautics Board 
Examiner Edward T. Stodola lias rec- 
ommended a redaction of 51,795.000 
in mail cimijjcnsation paid Chicago and 
Southern Ait Lines between 194S and 
1952. Tiio airline that could be hurt 
by the recommendation is Delta wliicii 
absorbed C&S in a 1953 merger. 

I'lic exaininet's recommendation is 
S552.00Q Ics.v than the amount previ- 
ously suggested by the C.AB bureau 
counsel but u|)proximatcly SI million 
more than Delta would have been re- 
quited to turn back to the giivcmment 
under the Supreme Court’s original 
"offset" decision. 

Stodola took sharp issue with several 
of the findings by the bureau counsel 
and warned that capital financing lot 
jet age requirements will call for a 
10% atum on investment for the car- 
rier rather than the 7% urged by the 
bureau counsel in supporting his 52.- 

347,000 recommended mail pay iccap- 

Stodola based his rate of return fig- 
ure on the "need of a strong farnings 
position for Delta to attract additional 
capital funds on reasonable terms" to 
help finance jet transport cquipmait 
requirements in the future. 

lie said Delta has "borrowing com- 
mitincnts for approximately 530 mil- 
lion of the capital funds it will need 
for equipiiiciit pureliascs in the neat 
future." Stodola said the record shows 
that Delta earned a 7.4% rate of re- 
turn during tlic vear which ended on 
Match 31. 

In the CAB suspended pissenger 
fare investigation, tlic CAB staff esti- 
mated a fully adjusted net profit after 
taxes of 57,546.000 for the calendar 
year 1957 or a 19,8% rctiirn on invest- 
ment for Delta. 

Stodola charged bureau counsel with 
an "appitcnl confusion” of pist and 
future rates and the relationship of 
such rates to standard rate making pro- 
cedures. He agreed that a difference 
in rate may be justified behveen the 
usual past period and a future period 
because of the difference in risk in- 
volved hut said a complete departure 
from established principles of rate mak- 
ing is not warranted in considering a 
"past period." 

In his conclusions, Stodola said tlicrc 
must he a rclationsliip with past and 
future periods and that to impose a 
"kcvliolc" view of ciniings for a limited 
period would ignore the relationship 
between the rate of return and capital 
attraction. 

lie added; 

"It is manifestly inequitable and un- 


fair to reexamine the period under re- 
view through hindsight and recapture 
all of the considctahlc revenue projioscd 
for recapture bv bureau counsel.’ 
lie tenned the jet age a "great op- 
portunity and a great risk" and pro- 
phesied that "projicrlv financed and 
efficiently managed, the revolutionary 
equipment in prospect may bring a long 
era of sfiabilized industry earnings.” 
lie said that "to deprive a carrier of 
adequate earnings in good veara with- 
out taking into account its experience 
in poor yc.irs is ccrbiinlv not conducive 
to the kind of investor confidence 
necessarv to attract capital financing." 

On the subject of rate of return, 
Stodola said the "Board itself has al- 
ready called attention to tlie fact that 
the motor carrier industry has earned 
over 10% and that air transportation 
is 'inorc comparable to motor carriers 
than to other regulated industries in 
terms of all three elements of the profit 
pattern' and 'that the ait transport in- 
dustry is already matcriallv handicapped 
ill competing with other regulatory 
industries for c.ipital.' ’’ 

Stodola explained that the tccom- 
mended mail pav reduction of 51.795.- 
000 rc.vults from offsetting available ex- 
cess caniings of C&S under domestic 
mail rates betneen Jan. 1, 1948, and 
July 31, 1932, and from reducing ex- 
cess mail compensation paid to C&S 
for its international services from 
December 16. 1950. through Julv 31, 
1952. 

Tlic total reduction of mail com- 
pensation for tlic caiticr, lie added, is 
subject to adjustment upon final detet- 
miiiation of the question of the tax 
consequences of Delta's rcpayuicnt of 
excess mail pay and to further adjust- 
ment depending upon the outcome of 
pending income tax controversies in- 
volving Delta. 


Guest Sues Over Award 

\texico Cits*— Guest .Aeiovias Mexico 
has been awarded a temporarv injunction 
bv a Mexican court against the Depart- 
ment of Comniunicatioiis award of the 
Chicago route tu Cumpaiiia Mcxicaiia 
dc Aviacion. 

Guest ciaints to have held rights to 
the route since 1945 and savx it has failed 
to exercise the righh because of the lack 
of an air agreement with the Uiiitrrd 
States such as that leccntlv (xiiicliided. \ 
second court session, as vet unscheduled. 
W'ill decide the outcume of the route 
battle. 
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CENTER foui-seat lounge lias a curved so<a (left), and tnnsliicent bulklieads separating It from Uic cabin. Stcpdowii tear lounge 
be^e carpets. Small bookcase is placed between rear pair of seats in step.down lounge. Removable tables also ma| be installed. 


How Northeast Plans Britannia Interiors 


ITirec lounges have been designed 
for Northeast Airlines' fleet of fise Bris- 
tol Britannias by Charles Butler As- 
sociates. New York design coiisultants- 
Finn executed planes' entire passenger 
cabin layout, decor and color sclienic. 

Forward lounge accommodates ciglit. 
thc center, four, and rear lias room for 
eight. All three lounges have light 
yellow headliners, salmon seats and 
beige carpets. This contrasts with the 
main e.ibin's light blue headliner, blend- 
ing medium blue scats and dark blue 

Gold Trim 

Forward lounge has a long slash of 
gold trim at the indirect lighting Icsel 
above the white bat rack, yellow cur- 


tains with a reddish stripe, and decor- 
ative Polypkistex covered doors leading 
to a forward buffet service area. Front 
bulkhead has driftuood finish. Remov- 
able tables mav be installed between 
each p-iir of facing double scaits for 
card plaving or eating. 

Center section features a gently 
curved, four-scat lounge tunning fore- 
and-aft in the plane. A inodemistically- 
shaped table serves its occupants- The 
area is partially sepatiited from tlie 
front and rear parts of the main cabin 
by translucent pl.istic half-bulkheads 
decorated nith sea shells. 

Stcp-do«n rear lounge is also jjar- 
tlallv separated from the main cabin 
bv decorative plastic half-bulklicads. 
Sidewall. «itbnut li.it rack, is gold- 


spceklcd Dmacotc vinil-coated Fiber- 
glas. Window rim is gold-colored. 

Decorative motif is inscribed on teat 
bulkhead which is of driftuood finish. 
•\ small bookcase is placed between rear 

Removable t.ibics may also be in- 
stalled between front and rear-facing 
seats for passengers' convenience. 

Passenger Load 

Nortbeast's Britannias viill accommo- 
date -19 passengers, first in two-and-two, 
then in tlirce-and-lwo scats in the for- 
ward cabin plus 23 persons in thrcc- 
aiid-two then two-and-two scats in the 
aft cabin for a total, including 20 in 
lounges, of 92 scats. 

I’irst NE.-k Britannia recently flew 
ill England (AW June 24, p- 43). but 
start of sendee may be delayed by cer- 
tification question on landing gear. 

Oral Arguments Slated 
In TWA Pilot Case 

^^'asbington— Oral arguments in tlic 
proceedings to suspend or revoke the 
airline transport pilot certificate of 
Leonard J. Spccht, Trans W'orld .Mr- 
line captain for allegedly leaving an 
assigned altitude without petmisvion 
l.\W March IS, p, 30) viill be held 
before the Civil Aeronautics Board on 
July 17. 

Botli Spcclit and the Civ il .Ycronan- 
tics .\dminisftafiou. wliich instituted 
proceedings, lim e appealed the examin- 

ordered a six-montlis suspension of the 
pilot's rating. 

In the appeal and request for oral 
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Urban League Charges Airlines 
Fail to Keep Pledge on Hiring 


argument, the CAA said that, although 
the findings and conclusions of the 
examiner shon that the respondent 
dcinonstcated a lack of qualification to 
continue to bold liis rating, the ex- 
aminer failed to revoke the riccnsc. 

Capt. Spccht said in his appeal that 
the examiner erred in "misinterpreting'’ 
and "misapplying” the emergency au- 
tlioritv- vested in the pilot in command. 

The proceedings arose from an in- 
cident involving Capt. Spccht who 
was ill command of TWA Flight 19 
en route from New York to St. Louis 
on Jan. 29 flying under instrument 
flight rules, 'llie CAA charged that 
Spccht was cleared to fly at an altitude 
of 14,000 ft. but that he left his as- 
signed altitude in order to reach 18,- 
000 ft. and climbed through 16,000 
ft-, tlic assigned altitude of Capital Air- 
lines I'liglit 31. 

Capt. Specht said he had declared 
an cmcrgcncv because of icing condi- 
tions at his assigned altitude and liad 
requested clearance at 18,000 ft- The 
attomcv for Specht said tlierc was no 
claim during tfie hearing that tlie con- 
trollers did not receive the cincrgencv 
declaration, but rather the claim is they 
did not believe Captain Speclit was 
in an emergency. 

Tokyo Runs Planned 
By Philippine Airline 

Manila— Two year expansion plan for 
Philippine Air Lines’ regional and do- 
mestic operations has been submitted 
to the airline's board of directors by 
Col- Andres Soriano, president. 

The program is to be undertaken 
from 1957 through 1959 and vi'ill be 
the first step toward resumption of 
PAL’s long-range international flights, 
suspended in March 1954. 

Reestablishment of flights from Man- 
ila to Tokyo is planned for October of 
this year, subject to approval by the 
Japanese govcrnmait of a bilateral aii 
treaty between tlie Philippines and 
Japan, 

PAL also plans to increase its weekiv 
flights to Hong Kong from the present 
six to about nine. Implementation of 
ihc nciv program will allow miiximum 
economic utilization of the company’s 
new Viscount aircraft, which will be 
used on its domestic trunk-line runs to 
Bacolod and Davao, where new fields 
arc currently being constructed for this 
type of aircraft. 

PAL will take delivery of its second 
Viscount shortly. 

The company will retain its Convair 
aircraft primarily for use on its domes- 
tic runs, but they will serve as back-up 
cquipniCTit for the Hong Kong run. 

Ihc Convair will be converted from 
its present 340 type to the 440 Metro- 
politan type. 


New Yoik— Discrimination against 
Negro applicants for flight jobs in be- 
trayal of a pledge made last year has 
been charged against 16 scheduled air- 
lines bv the Urban League of Greater 
New York. The airlines, all of them 
serving the New York area, issued a 
joint statement last October to the 
effect tliat applicants vi'ould be judged 
on qualifications alone. 

Most airlines made no immediate 
comment. But it was pointed out that 
tlic pledge of October, 1956, was not 
a change of policy, but simply a re- 
affirmation of stated policy not to dis- 

1 he League last week said it liad sent 
letters to presidents of the carriers and 
attached a report citing 48 cases of 
applicants assisted by the League, all 
of nbom had been rejected for employ- 
ment. Fourteen Negroes have filed com- 
plaints with the State Commission 
Against Diseriiniiiation as a result of 
their experiences, the report notes. One 
ease involving Trans M'orld .Mrliiics is 
scheduled for public hearing this week. 

The 1956 policy pledge by the air- 
lines. the report claims, "followed two 
years of intense efforts by the Urban 
League and otiiors to eliminate what 
Wits iilways tacitly and sometimes openly 
recognized as an industry ban on 
Negroes in flight positions . . - despite 
tile polity pledge . . . not one Negro 
has as yet been hired in any flight 
service capacity an any of the scheduled 
passenger airlines of the nation in any 
place in the United States." 

The report notes that New Y'ork Air- 
ways has hired a Negro helicopter pilot- 
(New York Ainvays is a scheduled pas- 
senger airline.) 

The League claims that R. F. .Ahrens. 
United Airlines vice president-person- 
nel, publicly has stated fhat the airlines 
ate not yet ready to hire Negroes in 
flight jobs, .md that H. L. Pollard, a 
United district personnel manager, in- 
dicated to a Negro applicant during an 
interview that even if his application 
were entirely acceptable, he would not 
be hired because of his race. 

Since the October. 1956, pledge by 
airlines, tlic report states, stewardess ap- 
plicants had been teferred by the 
League to TWA. American Airlines, 
and United Air Lines. Seekers fat pilot 
jobs were teferted to Allegheny, Ameri- 
can, Eastern. Capital. National, TWA 
and United. None were hired. Negroes 
referred for work as stewards and flight 
engineers ‘‘have fated equally as badly." 
according to flic report. 

Tlic League's Airlines Committee 
coinmcntcd in its report that "it is 


difficult to avoid the conclusion that 
all of the selieduk'd airlines of flic 
United States arc continuing, in con- 
cert. to maintain the rigid ban on the 
cmplonncnt of Negroes in all flight 
capacities. . . - The next step is up to 
the airlines." 

American Airlines said it had hired 
two out of every 100 stewardess appli- 
cants interviewed during tlic last year 
and that on a purely mathematical basis 
it was improtoblc that the two Negro 
applicants the League says it referred 
to American would have qualified. Like 
other airlines clicxrkcd by Aviation 
Week, American said its hiring policy 
was based on merit alone and cited 
examples of Negro employes in many 
jobs within the airlinc. 

High Speed Blamed 
In TWA Accident 

Washington— Excessive speed during 
an emergency approach contributed to 
the CTasli of a Trans World Airlines 
Martin 4-0-4 at Lis Vegas, Ncv.. last 
Nov. 15 the Civil Aeronautics Board 
ruled last week, llic captain, hostess 
and 14 of the 35 passengers received 
only minor injuries although the plane 
was damaged beyond repair. 

Tlic ■bO-4 had taken off from Las 
Vegas C1I route to Los Angeles when 
one engine lost power and the propeller 
was feathered. 

The flight returned to the airport 
and appeared to be making a normal 
approach to the runway. 

Tlie CAB accident iniestigatioii re- 
port said the flight crossed the thresh- 
hold with excessive airspeed and floated 
2,745 feet before touching the nmwav. 
A scries of bounces occiitrcd as imsiic- 
ccssful attempts were made to force the 
aircraft onto the niiiway. 

Believing the aircraft could success- 
fully go around at the speed and in the 
configuration which existed, the report 
added, the ca]>tain attempted unsuc- 
cessfully to do so. 

The Board determined that the prob- 
able cause of the accident was that 
in an emergency situation the captain 
failed to reduce speed during the latter 
portion of a single-engine approach. Tlic 
excessive speed tcsulted in an ovcrslraot 
and an attempted go-aroimd which was 
bevond the pcrfonnancE capabilitv of 
the aircraft under existing condition.s. 

The Board also said that prior to the 
accident, company pilot training with 
respect to singlc-ciigiiic performance of 
the Martin 4-0-4 in the balked landing 
situation was found to be inadequate. 
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Converting the power of the new gas turbine or 
“turboprop” aircraft engines into useful thrust is a 
most exacting assignment for the time-honored pro- 
peller. It has to handle just about double any previous 
power . . . smooth out fast accelerations characteristic 
of these engines . . . control their power by the 
subtlest amount of pilch change on the blades . , . 
reverse to slow down and stop the momentum of 
some hundred tons of airplane. 

With electromechanical brains for precise control 
. . . and with tough, one-piece extruded steel blades 
to handle unprecedented horsepower . . . Turbo- 
lectrics convert the basic operating efficiency of the 
turboprop into flying efficiency. 

A leader in powerplant design, Curtiss-Wright also 
leads today in translation of turbine power into useful 
propeller thrust. 




and BRAWN to 
TAME A TURBINE 


Curtiss-Wright 

TURBOLECTRICS 


42 


Ozark Primes for Expansion Program 


By Craig Lewis 

St. Louis-OzJrk Air Lines is in the 
midst of ii route c.xpansion program 
which hits seen the local airline in- 
augurate scnicc on five new routes in 
the past tvi'o years. 

Applications arc now before tlie 
Civil Aeronautics Board which would 
acid significant new mileage to the car- 
rier's system in a program designed to 
blanket its Mid-Westem territory. 

In serving these exptniding markets, 
Ozark is concentrating on the basic 
operating factor of reliable, on-time 
service in conrpotinB with both trunk 
airlines and some highly competitive 
•uirfacc transportation. 

Like all other local airlines, Ozark 
iclics on the DC-5 to proside this 
service. Unlike manv other loc-al car- 
riers, Ozark has yet to order new equip- 
ment to replace the DC-5. 

One of the youngest of the local 
service airlines. Ozark started opera- 
tions in 1950. Since then, the carrier 
has moved up among the top half dozen 
local carriers in terms of traffic and 


Feeder Line 

Ozark Ait Linos was incorporated in 
19-15 to operate as a feeder airline, but 
antliority didn't come from the CAB 
until 1950. At that time, the carrier 
took over Parks Air Lines and its system, 
and started service between St. Louis 
and Chicago via Springfield, Decatur 
and Champiiign-Urbana, III. Chicago 
is still Ozark's best traffic poiiit. 

Two years ago. Ozark began serving 
a whole scries of new routes. In May. 
1955, service was started between Pa- 
ducah, Ky. and Nashville, Tcnn.; in 
.August, 1955, between Chicago and 
Sioux Citv, Iowa; in October, 1955 
between Baducah and Louisville, Ky.; 
and in June, 1956, between Peoria, 
III. and Dcs Moines, Iowa. 

Latest service began April 28 on a 
new Molinc-Davenpoit to Minneapolis- 
St. Paul route which adds the Twin 
Cities to Ozark's collection of sub- 
stantial midwestern traffic markets. 
I''irst months of operation indicate the 
latest route will be one of the carrier's 
strongest segments. 

Addition of these routes has helped 
Ozark jump its traffic from a total of 
156,591 passengers in 195-t to 247,051 
in 1955 and 518,944 last year. 

For future growth, Ozark's main in- 
terest now lies in the Seven States Area 
case. In this one. the carrier hopes to 
stretch its svstein west to Denver and 
to add such points .as Omaha and 
Cliev'cnne to its routes. 

Ozark would also like to go to such 



new terminals as Tulsa. Knoxville and 
Cincinnati. And the airline would also 
like a route link bctivcen Milwaukee 
and Chicago to improve aircraft sched- 
uling in that part of the system. 

Generally, noire of these projected 
route expansions overlap (sresent route 
systems of other local airlines. That 
is because Ozark doesn't believe local 
carriers should compete with each 
other. 


Overlapping 

Ozark's President Laddie Hamilton 
told Aviation AA'ef.k he thinks local 
airlines "seal our doom" when tlicy 
start overlapping routes and com]>cting 
with one another. He believes it would 
lead to incraises in the already heavy 
subsidies now paid the local service in- 
dustry. 

Ozark hasn't decided which transport 
it will buy to replace its DC-3s, but 
Hamilton says the nc'v aircraft will be 
turbine powered when the decision is 
made. Right now, the Fairchild F-27 
is the "Number One prospect" in 
Ozark's view, but other aircraft are also 
in the running. 

Vickers-Amistioiigs has produced an 
: study of Oz.-irk’s system in 
'ging the Viscount, and the carrier 
^ ;atd Sud Aviation's pitch on the 
Caravcilc. The Ilandlcv Page Herald 
is another competitor. The final deci- 
sion dyiends somowlial on whether 
the CAB decides to lift am of the loc.il 




airlines’ various route restrictions. 

Hamilton feels that Ozark will con- 
tinue to operate DC-5s on some routes 
even after a new airplane is acquired, 
and he savs the carrier will probably 
buy more DC-5s if its route applica- 
tions arc successful. 

In an effort to improve its present 
fleet of 20 DC-5s, Ozark has l.iimchcd 
a modification program to improve 
DC-5 [jcrforinance. The end-products 
of this modification program called 
Challenger 250s, began flying on the 
carrier's system over a year ago. 

The modification program gets its 
biggest performance gain from new 
whccl-wcll doors deielopcd by Pan 
.Amcticaii World Ainv-ays at its Browns- 
ville. Tex. base. A new oil cooler scoop 
also helps reduce drag. Ozark per- 
forincxl these niodificBtions at its St. 
Loui.s base. 

The airline also cleaned up the DC-5 
exterior bv installing fluslv radio com- 
pass antennas. The DC-5s went to Air- 
craft Conversion Corp. in Detroit for 
wing filler fairing and aileron gap 

In the future, Ozark plans to add 
new engine cowling and baffling devel- 
oped by AiResearcfi. Also in the future 
will be jet-tvpc cxiiaust stacks. The 
Challenger 750 presently has short 

When all modifications are com- 
pleted, Ozark figures its DC-5s will be 
20% more efficient. Airspeed gain is 
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300-mile flight wins $1,000,000 job 


Four hours before llie deadline for placing bid? on a 
million-dollar Nevada State road construction job. A. I). 
■'Andy” Drumm Jr. look off from his home airport at 
I’allon. Nevada. In .SI4. hours he had covered SOU miles, 
lionn over the future road site to estimate the work 
imolved. landed at Carson City and placed the Ion hid. 
■'Humpy low-level flying, frequent take-olTs from gravel 
strips, sleep elimbs in hot weather — we do it all." says 
Mr. Drumm. who is owner of the Silver Slate Construction 
f.umpant. "Btil in several thousand hours in the air. we ve 


never had any engine trouble, using UPM Aviation Oils. 
In fact, we usually pul lUOO hours on a plane with only 
regular maintenance, then trade it in while it's still in top 
condition. 'X'hen we do overhaul an engine, wehe always 
found 'RPM' has kept it clean and held wear very low. 
"This lets us gel full power from Chevron Aviation 
Gasoline right up to trade-in time. Even on our rough, 
short strips it gets our Honanra's and AT-O’s upstairs vvilb 
jilenly of room to span*. Leans out for economy in cruis- 
ing. loo. It's the best fuel we've exer found." 



TIP OF THE MONTH 

With so much flying in Nevada's 
turbulent air. Mr. Drumm's 
planes are equipped with 
G-meters. His advice — slou- dou n 
wlien humps register ]iliis-2 or 
minus ! G's. or whenever 



ffe take better care 

of your plane 


cstiniiitcd at about 25 inph.. but right 
no'v the carrier is taking all its gains 
by operating at norma! DC-5 speed 
with reduced power because of new pay 
demands made by Ozjitk pilots on the 
basis of increased speeds. 

Discussing the local airline industry ’s 
subside problems, Hamilton said there 
are three solutions; 

• New equi]>ment to replace tlic un- 
economical DC-3- 

• Greater operating fic.vibility from the 
CAB so carriers can opcr.ite more profit- 
able nonstop, long-baiil flights. 

• Strenetlienine of route slnictures bv 
titc CAB. 

Hamilton feels that local airline fares 

He points out that local fates arc tied 
to trunk fares, and that if the trunks 
are successful in their efforts to raise 
fares 6%. the local airlines w ill follow. 
But he also points out that even 6% 
won’t cover tlic situation long because 
of continually rising costs. 

Six Eastern Nations 
Can Handle Jet Liners 

. M'ashington— .Aimavs and aitpotfs in 
six Far Eastern countries will be ade- 
quately equipped to handle jet trans- 
port opor.itions within the next hvo 
years, according to Joseph 11. Tippetts, 
director of the Civil Aeronautics Ad 
niinistratioii’s Office of Air Navigation 
Facilities. 

Tippetts has just ictmncd from an 
inspcctioit tout of Formosa. Korea, 
Thailand. Viet Nani, Japan .md the 
Philippines where he made a dctailcr! 
sutvex of iiinx-.iv and airport develop- 
ment. The CA.A has an axetage of five 
specialists based in each of the coun- 
tries cxcqit the Philippines. 

Tippetts said instmnicnt landing sys- 
tems. VOR facilities, liigli-dcnsitx ap- 
proach lights and non-clircctional 
beacons arc being installed througlioxit 
the area to conform with International 
Cixii .Aviation Organiiuition .standards. 
Tlic CAA is purchasing the equipment 
with funds proxridcd by the Interna- 
tional Coopctiitioii Administration iin- 
tla a CAA technical assistance pto- 
gtain. 

The CAA official s;iid runways of air- 
ports serving tlic capital cities of the 
uglit countries are now being prepared 
so that length and width will accommo- 
date jet transports scheduled over pres- 
ent airline mutes. 

Tippetts said the major aim of the 
assistance pmgr.im is to train nationals 
in the m.aintenancc and use of the 
equipment and added that "it is the 
C.A.A policy to suggest and demonstrate 
oniv so as to give the nationals ;i 
chance to dexelop technical compe- 
tence tlirongh experience as xxell as 
tt.iining,” 


AIRLINE OBSERVER 

► U- S- delegates to recent London talks on the proposed British-U.S. 
bilateral agreement lost some of their negotiating poxvet as a result of sharp 
British criticism of the Cixii Aeronautics Board's refusal to approve an 
International Air Transport Assn, proposal for a 5% increase in transatlantic 
fares (AW June 10. p. -!>). For the fifth time since Match. 1956, the U.S. 
failed to obtain operating riglits for Trans World Airlines between Frankfurt 
and Paris to close tlic canier’s European route gap. Although the talks xvcrc 
originally billed as ''exploratory” and not as formal discussions, it is under- 
stood that plans for further negotiations have been shelved as a result of the 
failure to reach any accord on the agrcciiicnt. 

^ Civil Aeronautics Board hearings began last xveek on Sociedad Acconautica 
Medellin's application for a foieign aid carrier permit to operate scheduled 
serxice over three routes from Colombi.i— to Nexx* York and Montreal, to 
Miami and New York and to New Orleans. 

► Airlines last xvcck implemented plans for fly ing under instrument fliglit rule 
clearances at 9.500 ft. or above on tlie "gol^ii triangle” routes between 
Nexv York, Washington and Cliicago (AW June 17. p- -15). Botli the Air 
Transport Assn, and tlic Ait Line Pilots Assn, plan to lower the floor altitude 
progressively as the air traffic control system capacity increases. .Airlines arc 
noxv voluntarily operating all flights ahoxe 18.000 ft. tlirougliout the U.S- 
undcr IFR ptiicednrcs to maintain positixe separation of aircraft. Civil 
Aeronautics Adixiinistration lias established 24.000 ft. as the floor for positive 
control of aircraft under all conditions. 

► Amendment to International Air Transport Assn, cinigiant {arc resolution 
jicrmitting tlic application of a 4096 rate discount to emigrants from Spain 
has been approved by the Civil Aeronautics Board. An earlier resolution 
calling for tlie discount ajiplicd to all European emigrants except those from 
Italy and Spain. 

►.Amcric.in Airlines motion lor ''expeditions bearing” on its application to 
provide nonstop service between New York and San Francisco has been 
denied bx the Civil .Aeronautics Board. C-AB staff, however, has been 
directed to review the problem of the ait service pattern between Nexv York 
and San P'rancisco and to report the results of the study to the Board on or 
about Doc. 1 to determine the need of an early heating on the nonstop 


► Hawaiian Airlines request for an exemption to permit tlie issuance of free 
transportation to one tour conductor accompanying 15 or more persons 
traveling as a group between points in the Hawaiian Islands on an advertised 
tour has been denied bv the Civil Aeronautics Board. 

► Reduced raitrosid fates for niilihiry personnel traveling in uniform at their 
own expense have been extended to June 30. 1938, one year beyond the 
previously scheduled expiration date. 

► Alaska Airlines has joined the Assn, of Local and Territorial Airlines to 
bring the mcmbctsliip of the new group to nine. In addition to the six local 
service carriers xvhicli split xxith the Conference of Local Airlines over policy 
matters (AW April 1, p. 38). membership includes Reeve .Aleutian Airways 
(Alaska) and Trans-Pacific Airlines (Hawaii). 

► Convair Division of General Dynamics Cutp. has delivered the 1.000th 
tnnis]>ott it lias ptodnccel to Eastern .Airlines. Customers have invested S600,- 
000.000 ill the Convair 440. 340 and 240 transpotts, the first of which was 
delivered in I'chniarv, 1948. Fourteen domestic and 30 foreign airlines have 
purchased one or more of the three commercial versions of flic two-engined 
transport. 

► Australian government has appiovcd the recently negotiated bi-lateral 
agreement with the U. S. granting Qantas Empire Airways operating riglits 
bebveen San Francisco and Nexv York and beyond for an atound-lbe-world 
route. Next step to comiilcte the agreement involves a formal exchange of 
notes between the txxn governments to iron out details. 
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61% TRAFFIC INCREASE WITH VISCOUNTS! 


In the first nine months of 1936. Trsns-Canada Air Lines’ 
New York-Canada traffic rose 61% over the previous year- 
thanks to the Vickers Viscount, 

The tremendous passenger appeal of the Viscount was 
evident from the very beginning. In the first full year of 
service, Trans-Canada Air Lines’ total Viscount operations 
achieved a passenger load factor of 81%, and has averaged 
over 80% for more than two years of service. 


in his opinion, “the Vickers Viscount is by a very wide 
margin Che best commercial aircraft of its class that has 
ever been built." He adds that both from the operations 
and traffic viewpoints, Viscounts "proved the ideal medium- 
range aircraft," As a result, TCA has ordered a total of 

Similar popularity is reported by all the 14 other airlines 
now flying the Viscount. Their experience proves again that 
"w/iefCMr Ihi Viecounl Jliss, traffic figarea r/se”.' 


Christopher Clarkson, 
, New York 20. N. Y. 




JET- PROP VICKERS 



SHORTLINES 


► American Airlines will begin the first 
iioiistO|> service behveen Boston and 
Los Angeles on August 1 with Douglas 
DC-7S. C. R. Speers, senior vice presi- 
dent-sales. points out the service will 
give passengers traveling between the 
West Coast and Europe "an option of 
connecting at Boston rather than at 
another East Coast city, with apprecia- 
ble savings in time in nianv instances." 
'J'hc airline also has completed a (quar- 
ter-million dollar renovation of its pas- 
senger facilities at LaCuardia Airport, 
including doubling the space iit ticket- 
ing and gate areas and installment of 
a self-claim baggage st’stem. The facil- 
ity will be used until completion of the 
Port Authority rcdetelopmcnt program 
at LaCuardia. 

► Linec Aetee Italiane (LAI), and Sea- 
board dr Western Airlines base signed 
a cargo interline agreement permitting 
air cargo to fly over Seaboard’s and 
LAI’S routes on one airway bill. 

► Northeast Airlines has inaugurated 
two services on its New England 
routes. The first three direct flights 
daily from Philadelphia to Martha's 
Vinerard and Nantucket. The serv’ice 
originates in Washington, it bypasses 
New York and continues on to H\-aii- 
nis, Mass., and Boston. The second— a 
nonstop flight from New York to Port- 
land using Douglas DC-6Bs. This also 
is on a three flights per daj' basis. 

► Avianca, Colombian National Air- 
wavs. will begin first class flights to 
Bogota, Quito and Lima on July 9, 
first time the capitals have been linked 
by one air carrier directly from New 
York. The service, operating on Tues- 
days and Saturdays, will stop only at 

will move the southern Ictmimis of its 
European service from Bogota to Lima, 
pror iding Quito with the only air trans- 
port service to Paris and I'rankfurt. 

► United Ait Lines has expanded its 
Douglas DC-6A all-cargo serv ice to Bos- 
ton and Martford-Springficld. The new 
.service provides westbound flights to 
the Midwest via Cleveland with con- 
nections in Chicago for cargolinct serv- 
ice to California- New casttiound serv- 
ice from California to Boston vv-as also 
begun on July 1 with en route stops 
at Cleveland and New Y'ork. 

► Central Airlines has immgutated pas- 
senger service to Harrison, as a 
now stop on the Fort ^\'otth-Dailas to 
St. Louis route. The Harri.son serice 
brings to ^2 the number of cities served 
bv Central. 



COCKPIT 
VIEWPOINT 


State of the Weather 

A study of available weather reports .and forecasts generally provides a 
pilot with' a fair idea of the meteorological possibilities which his flight may 
encounter. 'Ilic.ve possibilities arc occasionally known to vary from one 
extreme to the other, so the wise pilot comes prepared for most anytliing. 

Tliis does not mean that today's meteorologists are not doing a fine job. 
'I'hey ate and vve need more of it- But still conditions in the sky arc not 
always as advertised. How can vve do better? 

On some airlines, especially routes which have a high frequency of 
operation, the pilots run their own flight advisory service. P'ot instance, 
20 or 30 minutes out of \Vashington I mav talk to a trip over New York at 
1-4.000 ft-, a local just north of Philadelptiia and, if desired, flights in the 
vicinitv- of Hartford. Albany or Boston, 'I1ie extent of our exchange of 
information depends on the need. A wealth of data is available including 
airport and en route visibility, wind, turbulent areas, the location and 
movement of rain showers and anvthing else needed. 

Obvious Benefits 

The baicfits of such a system arc obvious. Not only is safety increased, 
but vve are also able to provide a more plea.sant ride for the customers as 
well as operate a more efficient flight. It would be wonderful if all pilots in 
the area could share in these rei»tfs. 

Here, of course, is the point of this column. '^Ihe U. S. is blanketed with 
aircraft day and night. Put your finger on a map and chances ate that an 
airplane is close by with the pilots actually observing the wcathet. Wlnit 
could be more exact than a svstem based on reports from these on the spot 
observers? It is probably fait to state that the aviation business would not 
be the only one to gain from such a plan. 

Once upon a time there was a belief in aeronautical circles that pressur- 
ized cabins would allow "over the weather" flying in the most literal sense. 
For obvious reasons this belief was short-lived. Supercharged engines and 
pressure systems certainly do allow more latitude in choosing the flight 
path but we have not yet risen to Utopia. With each successive increase in 
altitude wc seem to meet new problems. 

Greater Demands 

Within a few years air transportation is apparently going to fly even 
higher than it docs now, and at considerably increased speeds. If anything, 
this sets a lequircmcnt for even more detail about weather conditions aloft. 

Pilots want to know the exact direction and velocity of u|)pcr winds, 
the precise location of the jet stream, whether clear air turbulence exists 
and where, what icing they will find, and manv- other things. Forecasts, 
while useful, will not satisfy the urgent need to know what is happening right 

Obviouslv when vve boil this down wc find that wc arc talking about a 
communications problem. The ultimate can not be achieved on today's 
r.idiotclcphonc citcuits. On the other hand the need for an up to the 
minute, m-flight pilot advisory service is a teal one and some steps might 
be taken now towards the organization of a centralized vventher repotting 

I ecrtninly want to know vvhat'.s ahead so that I can plan accordingly. I 
suspect my passengers would like this also. Jet flights would appear to gain 
cnon’nonsly from this data. Quite ptopcrly. I suppose, the CAA might 
initiate cxplotatory talks on this subject since everyone is vitally interested 
in it. Many pilots, airline, business, private and military feel that this would 
be a worthwhile project. Who knows, vve might even know wh.it the 
weather is some dav ! 
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AERONAUTICAL ENGINEERING 



X-T4 makes convcDtional Rights with the cshiiiist jets of the hvo engines, directed rearwards and VTOL flights with the jets directed 
downwards. It has not yet perfonned an inflight transition. Small air nozzles at wang tip and tail arc for slow speed control. Dimensions 
arc: span ?-t ft., length 2S ft. and height 8 ft. at tail. Takeofl weight is psobably just under the 3.S00 lb. inaximuni thrust of the cugiiies 
minus any turning tosses. Fuel tanks are flxed under the wing as a matter of convenience; they are not droppable. 


X-14 Flies; Transition Test to Follow 



DEFLECTING tailpipe was proposed by Bell designer, the late Robert Woods, in an SAE 
paper. Although a Bell spokesman familiar with the X-14 has pointed out that this does 
not disclose the exact nature of the jet turning device used on the X-14, the drawing 
does indicate how Bell might do the job on a future jet Vl'OL. Device used Jo the 
restricted space on X-14 could very likely be a series of cascade turning vanes. Such a device 
has features in common with thrust reversers and, like them, has the practical problems of 
actuating and sealing a device which must work in the liot exhaust gas environment. If 
afterburning were used, the problems of nozzle area and fuel control would be added. 


Bell iiircraft’s X-14 jet VTOL hits 
succcssfiills completed initial fliglit 
tests, short flights in both conventional 
and VTOL regimes. Next step will be 
Iraiisitions from VTOL to conventiona! 
fliglit and back. 

lire BclI-USAl' sponsored X-14 is a 
clc-jiied up version of the whollv Bell 
sponsored VTOL flown in 1954. In- 
stead of bodily rotating the engines as 
on this first VTOL model. Bell has 
the jet engines in the X-14 maintained 
level and their exhausts ate deflected 
down for s’cttical flight. 

Viper Powerplants 

The X-14 is powered bv two .\tm- 
stroiig-Siddeley ASV.8 Viper turbojets 
producing 1,750 lb. thrust each. Spe- 
cial vanes or diverters bend the two jet 
exhausts downwards- 

When a safe altitude is reached bv 
the aircraft the sanes arc "feathered" 
to direct the jets rearward for conven- 
tional forward flight. 

During the vertical and transition 
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TEST PILOT David Huwe made tlic first X-14 liuveriiig fliglit. The cxli.niisl jets of the two side-bv-sidc N'iper turbojets are located in the 
center of the triangle foniicd by the red turbine warning line aimind the fuselage and the two main wheels. I'hc exhaust jets and their 
deflecting mechanism arc hidden from view bs- the fixed fuel tank hung below the wing. Long legs of the laiidjiig gear minimize the 
ground influence on the exhaust jets. 


flight periods, iiitcraft control is cf- 
tecteel by three air jets, one at each 
wing tip and one at the extreme tail. 

In design tlic X-14 appears a natural 
evolution of the first Bell VTOL cx- 
pctiincntal airer.ift now in tlie Smith- 
sonian Institute, \N’ashington. D. C. 
That design used tsvo haireliikl J44 
engines in rotating "ash-eans" to lift 
and propel an airframe made ii|) of a 
Seltwcitzcr glider fuselage and a Cessna 

The new aircraft has nearlv twice the 
wciglit of tlic first VTOL,' 3,500 Ib- 
against 2,000 lb., and has a much mote 
fiiiislied appt-Jtance. X-14 is still a low 
speed test vehicle; high drag of the 
eoekpit indicates that Bell and USAI' 
arc only interested in learning more 
about VTOL and transitional flight 
rather than exploring tlic liigh speed po- 
tential of this design. 

Bec.msc the Vipers ha\c a thrust to 
weight ratio of about 3.4 and a SI'C. 
of 1-1 against the older J-H’s thrust to 
weight of 2.7 and SFC. of 1.55, the 
X-14 is able to stay aloft about 30 min- 


utes compared to the 10-12 minute 
hops accomplished bi the first VTOL. 

Ultimate fore-sctable \cliicle of this 
type' would use turbojets of tlie new 
lightweight class as the h'airebild JS3 
or Ceiietal Elcetric {S5. 3 he more ad- 
vanced J.S5 and J.S5 engines arc ex- 
pected to haic thrust to weight ratios 
of 8:1 and Sh'C. as low as 0.88 and 
tliereforc ought to preside future vclii- 
cles of this tsjsc with diir.ilions of up 

Later Engines 

If the .iftcrbiirning sersions of tlicsc 
newer engines arc used, Bell engineers 
bcliese tliat it ouglit to be jiossiblc to 
design a compctitiie supersonic N.ATO 
type figlitcr.s having VTOL e.ipabili- 

In a paper presented before the So- 
ciety of -Automoti'c EngincL'ts over a 
year ago, the late Robert J. \V'oods of 
Bell dc.scribcd (aiming otlier Bell V'l OL 
interests) a jet transport wliicli would 
use the deflecting tailpipe principle. Hie 
configuration he described was expected 


to be good for supersonic speeds up to 
Macli 2. An internal valve-tailpipe be- 
tween tlic jet engine and horizontalh' 
fixed afterburner «as pivoted down for 
the VI OL lift-off. 

Once airborne, this short intermedi- 
ate tailpipe was turned back in line 
with tlie conventional aftcrlninicr for 
Macli 2 forward flight. 

3Vonds said that while the tilting 
nozzle miglit use its own afterburning 
for take-off, VTOL lauding probably 
could be accomplished without after- 
burning since the fuel lo.id would luwc 
been lightened. 

'Hie four-engiiicd transport contem- 
plated had a 4,000 lb. payload and a 
range of SOO miles. It was expected to 
have a terminal hovering allowance of 
6 min. 

Because comentioual landing gear 
was rehiincd, the transport operator 
would base the option, if Sjaate per- 
mitted. to increase his range (or alter- 
nately payload) by using a rolling take- 
off. In Woods’ example, a I.vOO ft. 
ground run permitted 30.000 lb. over- 


AVIATION 


(. July 8. 


Cole Ca. 



GROUND POWER 

pre-flight 

CHECK OFF 

for Guided Missiles and Aircraft 


SAVES WEIGHT 
VSAVES FUEL 
VsAVES POWER 
VSAVES ENGINE LIFE 

Pre-fliglit check-off of electrical systems in mis- 
siles is now being accomplished by Cole compo- 
nents* . . . developments which lend themselves 
to complete pre-flight cheek-off of all systems in 
missiles and aircraft. Operating entirely with 
ground power, valuable fuel, missile power and 
engine life are coiiserr ed. All test equipment re- 
mains on the ground, substantially reducing air- 
borne weight. 

The switch-over from ground to airborne power 
is achieved at take-off with a Cole Miniaturized 
Automatic Electrical Substation (patent pending) 
transferring all electrical and electronic circuits in 
seconds. Weighing only 30 pounds, the unit elimi- 
nates all relays, coils, cores, magnetic armatures 


and vacuum tubes. It consumes no airborne power. 

Inquiries regarding this equipment are ins ited 
from qualified military personnel, missile and 
aircraft manufacturers onl>-. ^^'rite for full details 
and technical data to; Colo Electric Compaisy, 
S439 Steller Drive, Culver City, California. 

*for many years Cole has manufactured metal 
clad switch near with iiiteniof nisfriinicn/otion 
and power switchinn. ■■knoic-how which is ap- 
plicable to this new purpose. 



•ijiltl of fuel to be carried, increasnig 
lie r.in|C to 1,300 miles. 

The X-14 was designed around the 
practical nccessih' of keeping the I'Cr- 
tical thrust «otkiii| tlirough flic aircraft 
center of gravity at tlic onc-fourtli wing 
chord. This meant tliat the turbojet 
fshausts had to be bent sharply down 
just after they left the engines. 

Sei'cral short cuts arc obvious in tlic 
test I'chicle. Pilot is left in a simple 
o|jcii cockpit with no attempt to fair 
him into tlic fuselage. Fixed fuel tanks 
arc slung under the wings simply be- 
cause this is tlic easiest place to make 
room for tlicm and yet keep their 
\ar\ing load centered at the plane’s cen- 
let of gtaiih. Fixed landing gear is 
used nithcr than the retracting gear 
that nil! be mandatory if this hpc of 
vehicle is to achicic its foni'ard speed 
potential. The engine thrust can only 
he rotated partially rearwards: if it went 
fnllv horizontal it would bum np tlie 
uiielcrsidc of the fuselage. 

Low Speed End 

None of these expedients were eon- 
sidered detrimental to X-14 objective: 
hirthor exploring the low speed end of 
a hi|li speed VrOL aircraft. 

‘iTic air jets for low speed control 
on the X-14 arc practically identical 
with those tested on tiie first Bell 
\'TOL. Tlicy use the same 15-45 lb. 
Ihriist force levels linked in with tlic 
corresponding aileron, rudder and de- 
lator controls. 

Ill tlic first VrOL it was found that 
the pilot could maintain control in 
hovering and vertical fliglit without ar- 
tificial stability (sensing gyros booked 
intx) an electronic compter) if lie used 
iii|)id. '‘nenons" stick motions. Be- 
cause the mass of the X-14 is grciitct 
than the first VTOL, it is relatively 
easier for the pilot to match Iris re- 
sponse frequencies with those of the 
aircraft. 

Another advantage of the X-14 over 
the earlier design has been that the 
fixed engines in their liorizontal posi- 
tion do not produce disturbing gyro- 
scopic forces. The giaoscopic forces 
from the horizontally disposed Viper 
rotors in the X-14 produce onlv the cus- 
tomar \iiw forces. In the first ^''^OL. 
during \' rOL operations, the two J44 
rotors were icrtical and gyroscopic cou- 
pling produced a roll moment which 
was disconcerting to the pilot. 

Bel! did not disclose whether an 
auxiliari' compressor w.is used to supply 
the aiqiowcr for the control jets or 
whether the control air was bled out of 
main engine coinptessots. 

On tlie first VTOL a small Paloustc 
tnrbocomprcssor was used as the source 
of control air. 

Tlioiigli the newer design keeps the 
engines close together, it is difficult 
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i( not impossible to maintain control 
in VTOL with one engine out, assum- 
ing that enough fuel were burned to 
permit the thrust of the single engine 
to sup|3ort the plane. 

Bell likes con\cntional attitude 
V'TOLs because they are easier for the 
pilot to "aero in" on a small landing 
spot since they automatically weather- 
cock into the wind and ate nnt as sus- 
ceptible to cross gusts as a tail sitter 

The Bell t;pe is also easier to service 
uithout special rigs. 

The Short SC.l in Britain (AW Jan. 
p. 30) is another test 'chicle built 
around this principle. Tire Short 


Brother’s Aircraft uses fir e Rolls-Royce 
engines of similar thrust but probably 
of much lighter weight. 

Control is also 'vith small jets located 
at. airframe extremities (AW Jan. 7, 
p. 30). 

VTOL take-off procedure at Bell has 
been to load the vehicle with fuel 
until it 'veighs as much as the com- 
bined engine vertical thrust, tlien to 
run the engines up and let tlic 'cliiclc 
rise natunillv as it bums off fuel. On 
the first VTOL, Bell limited rate of 
'crticiil ascent to 5 fps. 

Dimensions of the X-14 are 34 ft. 
wing span by 25 ft. length and S ft. 
tail height. 



Research, Engineering and 
Development Services on 
Precision Mechanical 
Devices for aircraft and 
general industries. New 
fully equipped experimental 
machine shop and 
engineering test and 
development laboratory for 
HARTVlELL'S engineering 
staff are “ATYOUR 
SERVICE!" 




Douglas Will Modify 
B-66s at Tulsa Plant 

Program to modify more than 100 
Douglas B-66 twin jet bombers under a 
contract auarded by the Air Force will 
liol)) stabiliae employment at the Doug- 
las Tulsa, Okla., plant "here the "ork 
"ill be carried out. 

Kinploj'ment at the plant, where the 
C-132 transport project was under way, 
is euncntly about 8,700 and the pro- 
gram will help to keep it at this level. 
The C-1 32 was one of the early \ ictiins 
of USAF fund tightening. 

The B-66s will be flown from Tac- 
tical Air Command bases to Tulsa for 
mspection, repair and modification to 
latest combat configuration. The pro- 
gram will continue into 1959. 

A B-47 IRAN program has been un- 
der way at the Tulsa plant for the last 

Civil Air Program 
Oullined for Britain 

London— Government civil aircraft 
planning under the ne'v economy pro- 
gram has been outlined by Minister of 
Supply Aubrey Jones. 

Civil aircraft program must be 
stepped up to offset the cutback in 
Britain’s military .lircraft requirements, 
he said. 

The minister expects that the Vick- 
ers VC. 10, ordered by British Overseas 
Airways Cotp., will enjov large export 
sales. In addition, he indicated govern- 
ment support for these future British 
dc'clopments: 

• Medium-range jet for British Euro- 

• British supersonic airliner which is 
considered a "must." 

• All Briti.sh helicopter. 

"And in the field of smaller aircraft." 
the minister added, “we in Britain ate 
"cll placed to supply the growing mar- 
ket for these throughout the "orld and 
particularly in the Commonwcaltli.” 

Military aircraft cutbacks were in- 
C'itable, he said, because too many 
military projects liad expanded tlic in- 
dustry to a les’cl whicli could not be 
indefinitely sustained. 

lie urged tlie industry to increasing 
self-reliance, but suggested certain fields 
in which government help can be cx- 

• Fundamental research, which lie said, 
is beyond the scope of any individual 
company. There is no altemati'c to 
its being continued under goi’crnmciit 
sponsorship. 

• Obligation is recognized for the gov- 
ernment to correlate its military de- 
mands for transport aircraft W’ith the 
demand of BOAC and BEA for cii’il 
aircraft. 
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NAVAL ORDNANCE TEST STATION DESIGNS, 
DEVELOPS, TESTS ADVANCED WEAPONS 


Serving the needs of tlie fleet and otlier service 
bnuichcs foi- siipeiim weapons is tlie mission 
of the Navy’s largest ordnance rescarcli and 
development exnitev, the U. S. Naval Ordnance 
Test Station (NOTS) at Cliina Lake mid Pasa- 
dena, California. 

Established in 1943 by the Bureau of Ord- 
nance, NOTS is tlie ’’hoiiic" of weapons siicli 
as the 2.75” MIGHTY MOUSE air-to-nir rocket 
and the recently unveiled SIDEWINDER 
guided missile. These wc.vpons arc products 
of an eftective military-civilian team at NOTS 
wliicli originates and carries out weaprm ideas; 
designing, developing, and testing guided 
missiles, rockets, torpedoes, aiinumeiit-control 
systems, and other ordnance items until they 
are completed and ready for mass production. 

Many specialized facilities enable the Sta- 


tion to pursue this broad program. Among 
these are highly instrumented test ranges, tran- 
sonic and supersonic test tracks, facilities for 
the dei'elopmcnt and pilot production of solid 
and lirpud propellants, a naval air unit e<iiiipped 
witli planes of many types, a multiniillion- 
dollar research and development laboiatoiy, 
and other insCullatioiis, 

The main facilit)’ of NOTS cncom)iasses over 
1,200 stpiare miles of the Mojave Desert 155 
miles iioi tli of Los Angeles, while underwater 
ordnance activities are centcied at Pasadena, 
witli water test ranges located at Morris Dam, 
Long Beacli. and San Clemente Islam!. About 
4.800 scientists, engineers, and otlier civilians, 
and 1,200 military personnel at NOTS installa- 
tions are constantly striving to develop better 
weapons for our nation's defense. 
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GROWING UP 
IS A 
FRIENDLY 
SKY 


Sand is to dig in, a wave is to run with, a sky 
is to play under. Keeping a sky friendly is the purpose of 
a strong air defense — the electronic kind our Air Force 
is building. As IBM sees it, this is the siirest guarantee that 
our skies will remain friendly . . . and free. 


IBM 


MILITARY 

PRODUCTS 


r.llLITABY PRODUCTS • 


PROCeSStNQ . SLECTRIC TYPEWRITERS - 



Russians Detail Mil-1 Flight Handling 


Soiie! aviation soiifccs /la'c e.v- 
jiresscd dissatisfaction ivilh f/ic small 
amomit of literature availaWc on 
piloting helicopters. To correct tlii' 
deficiency, the magaxinc Krsija 
Rodiiiy (U'iiigs of the ^■at/lcriaIldl 
inis bceim a series of articles on 
Us ing the Mii-I helicopter. The first, 
on ground handling, ss’ii.s isTittcn hy 
G, Tinyahos-. test pilot first class. 

It has heen translated hy ,\vi.viion 
W'l-EK and is being reprinted in con- 
densed form. 

Helicopters base recently been ased 
ever more ssidcls in our couiilrs. The 
helicopter cncoimtcTcd most often is 
the Nlil-1, When equipped svith dual 
controls, it is .also used succcssfnils for 
triiining fliglit |X:isOnne), 

It IS neccssars- to mite that the Mil l 
helicopter has been modifietl sescral 
times, "I bus, for example, the cabin 
diinciisions have been elumgcd; ctrlain 
control Icvcts have been transposed 
w ith various assemblies: a stabilizer w ith 
a variable adjusting angle has been in- 
sbillcd; the oil system for the main 
reduction gear lias been substantially 
modified; and so on, 

INSTRUMENTS 

Tlio pilot's scat in the Mil-1 bcli- 
coptet is located in the front p;irt ot 
the cabin. In this machine's passenger 
version a divan for the passengers Is 
installed behind the pilot',! seat. In 
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NUMBERS in diageam identifsing cockpit layout are described in following by pilot. 
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The New A-MP "24-20'’ Terminal 
and Connectors are designed expressly 
to resist vibration, shock and similar 
stresses encountered in wire applica- 
tions in every industry. They retain all 


of the excellent features of the A-MP 
Pre-lnsulated Diamond Grip line, with 
special emphasis on the need for 
weight and space savings so important 
in today's equipment design. 
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the trainer version, the instructoi’s se.it 
with a second set of controls is located 
behind and to the tight of the pilot's 

At the left, alongside the pilot’s scat, 
is a combing control stick for regu- 
lating tbc pitch of the lifting rotor 
and the engine gas feed— the so-callcd 
pitch-throttle (collective pitch) stick 
(Number I in cockpit drawing). W’ith 
the combined control, the revolutions 
of the engine and of the lifting rotor 
teninin practical])' constant at all 
icgimes, speeds and altitudes of flight. 
Instances in flight of exceeding 
niaximiini engine revolutions and 
minimum restilutioiis for the lifting 
rotor arc eliminated completely. 

'Hie collectisc pilch stick has a 
mechanical catch which allows the 
Stick to be fixed securely in an\ posi- 
tion. This is convcniait during long 
flights, when it is necessary to maintain 
a gh'en engine operating’ regime. In 
this case the stick itself cm be used 
as a support for the pilot’.s left hand. 

On the up]x:t end of the stick is a 
rotating throttle grip (2) which permits 
a reduced engine revolutions setting 
wheir the helicopter is flying on course, 
permits a takeoff res'olutions setting dur- 
ing takeoff at a forced engine regime, 
and also pemiits maintenance of the 
required revolutions during flight at 
different altitudes. 

Tlie indicator on the catch knob (?) 
of the throttle grip revolves with the 
grip and enables the pilot to determine 
its turn not onh' visually but also bv 
touch. TTiis is especially convenient 
during night flights. 

The combined control (collective 
pitch and throttle) stick is also con- 
nected with the helicopter’s movable 
stabilizer which is installed to improve 
longitudinal stability. 

Cockpit Layout 

On the cabin floor, alongside the 
collective pitch and throttle stick, are 
the oil and fire cocks. The oil cock is 
used to prevent flooding the engine 
with oil. since the system is located 
ahovc the engine. The cock is inter- 
linked vs-ith the ignition sv-stem in 
such a wav' that starting the engine 
with a clos^ oil cock is impossible. Tlic 
fitc cock, as on an airplane, is ncccssan' 
to stop the flow of fuel to the engine, 
in case of fire and also while the craft 
is standing or undergoing repairs- 

Alongside the cocks ate two levers (-1) 
for regubting the valves for cooling 
the engine cv'linders and oil. To open 
them, the pilot should push on the 
knob of the lever (to release it) and 
then move it forward. The required 
temperatures for the cylinder heads and 
oil are maintained in accordance with 
the opening of the valves. 

On the lower part of the cabin’s left 



Now you can enjoy the high strength-weight ratio of magnesium at high 
temperatures. Alloys now being cast by Rolle have the tensile strength and 
creep resistance modem jets and missiles demand , . . even at temperatures 
above &X)F, 

Developed by Magnesium Elektron Ltd., these rare-earth magnesium alloys 
were pioneerM in this country by Rolle personnel. And in the hands of Rolle 
foundry engineers, the published specifications of the alloys are being real- 
ized to the utmost in casting after casting. 

As a specialist in the sand, permanent mold, shell, and investment casting of 
the light metals, Rolle can offer you unrivalled experience from design 
through pouring and testing , . . whether you need creep resistance above 
600P or not. Take advantage of that experience by bringing your easting 
problems to Rolle. You'll be assured of the best possible casting in the one 
alloy that meets all your needs, and at the same time, you’ll save time, 
trouble, and expense, 

FREE 57-PAGE ENGINEERING MANUAL helps you design and s^cify 
aluminum and magnesium castings. Available on letterhead request. Write 
for your personal copy. 

th«re a differen«« 

Rolle laberalery 

cenlrelled castings MANUFACTURINO COMVAHV 

I 309 taxnan Avanwa, ioniSsI*, Pa. 
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Navy Puts F8U 
Through Carrier 
Shakedown Trial 



Currier bnding and tukenff tecliuiqncs (or 
(he Chance N'oiiflit F8U-1 Cnisader nccc 
dcvelc'pcd aboard tlic h'rankihi D. Rooscr elt 
bv Sevcjr pilots and sn Crusaders 

made 136 arrested and toricli-and'go land- 
ings on the carrier’s angled deck, using tlie 
nrirror landing ss^tem (below and lighti. 

Trailed bv its shadow on tire deck, one 
o( the F8Us takes a wave off (left). Smoke 
strc.mis from tailpipe as aflctbiiniet is ent 
in. .Vrresting hrrok from I'SU (below) is 
engaging ware. 

Gk'W from green lights on horizontal bar 
of mirror landing svstem (below, right) indi- 
cate a safe iippcoach. Red lights on vertical 
rows Hash to signal wave off. 

Chance 3'm)ght reccntlv rceerved a S35 
million Nuvt contract to coiitimie develo|r- 
iiiciit of successor F8U-3- Crnmnian FllF 
Tiger- also being qualified, is visible (center 
opposite), 
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panel are the control panels for tire 
radio cennpass (5l and for the radio (6). 
In tlic upper part of the left panel arc 
the control wheels for regulating tire 
longitudinal (7) and lateral (8) "trim- 
incts” and the altitude correction Icscr 
(9). 

It should be kept in tnitid tliat the 
Mil-1 helicopter is not equipped with 
aerodynamic trimmers (stabilizers) like 
on most airplanes but ss'itli spring do- 
sices wliicli provide a change in the 
forces on the control stick. 

In the center section of the cabin, 
in front of the pilot’s scat, there is an 
instrument panel, on the left-hand sec- 
tion of which ate the generator switch, 
the voltmeter and the engine starting 
button. In the center section of the 
instrumait panel ate the flying and 
navigational instruments of conventional 
(airpliinc) tvpe. 

As differentiated from an airplane 
insttnment panel, the manifold pres- 
sure indicator and the engine revolu- 
tions counter arc included in the 
group of flying instruments. ’I'his is 
the result of the peculiarities of pilot- 
ing (a helicopter) and also because of 
the possibility of using these instru- 
ments as au-viiiarics (alternates) during 
blind flying. 

Two Needles 

Despite the fact that the Mil-1 heli- 
copter has only one engine, its revolu- 
tions counter has two needles. The 
needle with the letter M shows the 
engine revolutions, and the needle with 
the letter B shows the revolutions of 
the lifting rotor. 

As is known, the revolutions of the 
lifting rotor ate less than the corre- 
sponding revolutions for the hclicoptct’s 
engine. If the revolutions for the 
engine atid the lifting rotor always 
matched each other, it would be pos- 
sible to get along with a single-needle 
revolution.s counter. However, owing 
to the fact that there is an engaging 
clutch mid a ftcc-whccliiig dutch in 
the trans)T)ission between the engine 
and the lifting rotor, the revolutions of 
the engine and of the lifting rotor sorae- 

When gliding in an autorotation 
regime, especially during training or 
practice, it is very important for the 
pilot to know whethet the engine 
tevolutions match the revolutions of 
the lifting rotor. In the past, when the 
helicopter's instrument pa)icl had two 
indicators with differoit markings, it was 
very difficult to detcnninc the begin- 
ning of the lifting rotor's autorotation. 
Tlic two-nccdic revolutions counter, 
which only has markings for engine 
revolutions, considerably eases the task 
of cheeking on normal operation of 
the engine and the lifting rotor both 
on the ground and in flight. 

Below, under the instrument panel. 
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Polish Helicopter Hub Details 

Rotor Hub for Polish SM'l helicopter shou's design details ot the tlireC'blude lasout. 
Lines for liquid deicing installation run from collector above pitch control to blade leading 
edges. Joint betueeir blade and Imb is a trr-o-bolt connection with a |>aii of mating grooved 
machined parts, Helicopter is available for esport. is basically tbc Russian-designed Mil-l, 
code-named Hare by tbe N.\TO system. Quoted price for this model, demonstrated at the 
22nd International Aeronautical Salon at Le Bourget, was 555,000. 


titcre ate pedals (10) for controlling 
the steering rotor or, as it is still calleii, 
the tail rotor. 

Diiring straight-line flight in an air- 
plane the pedals arc always kept in 
neutral. In a helicopter the position of 
the pedals changes, depending on the 
regime and spee^ of flight. Intiovering 
tlie helicopter the right pedal is moved 
forward; in flying on course at cruising 
speed the pedals arc almost in neutral 
position, and, finallv, in gliding with 
the lifting rotor in autoratation regime, 
the left pedal is pushed fonvard more 
than half way. 

Pitch Control 

Between the instrument panel and 
the pilot’s seat there is a stick (II) for 
eontrolling the cyclic pitch of the lift- 
iitg rotor. On the cabin’s right panel 
(here are automatic devices, shields 
■ind switches for the various instruments 
of the special equipment (12), 

Near tire right-hand panel, on the 
floor, arc hvo lovers. One controls the 
clutch for engaging the trairsmission 
(1?), the second the transmission brak- 
ing (14). Before starting, the levers must 
be pulled back as far as possible, the 
clutch is disengaged, and the trans- 
mission is braked, Tlic.se levers have 
reciprocal locking. Without first hav- 
ing released the transmission brake it is 
impossible to engage the clutch and, 
with an engaged clutch it is impossible 
to brake the tran.smission. 

The engine starting unit is on the 
right side of the pilot’s seat. 

Before starHng the engine, the heli- 
copter must be securely tied down with 
special mooring ropes to metal rings 


fastened in the ground. It is also neces- 
sary to be sure that for a distance of 
5-6 ft. around the helicopter there are 
no light objects (covers, boxes, pails, 
etc.) which can be raised by the ait 
stream from the lifting rotor and can 
damage its blades. All the blades of the 
lifting rotor must be placed on the for- 
ward support. 

Having first made sure that the 
clutch engaging and transmission brak- 
ing levers are in back position, it is 
necessary to check whether the fire 
and oil cocks arc open and whether the 
collective pitch stick is let down. Then 
the throttle adjustment grip is set in 
the middle positron of low tlirottle and 
priming of the engine is accomplished 
by a starting pump. Having given the 
command "contact,” the pilot opens 
the starting cock and then presses the 
starting button. 

Having made sure that the oil pres- 
sure is norma] (no less than 45-100 
psi.) and having given the engine an 
opportunity to Operate for several sec- 
onds at low revolutions (800-1000 
rpm.l. if is then necessary to increase 
the engine revolutions to 1250-1400 pci 
minute by precise turning of the throt- 
tle adjustment grip. \Vhcn the oil 
temperature is no less than 40C and 
the cydinder head temperature is 80- 
lOOC, unwinding (engaging) of the 
trimsmission can be started! ^o do this, 
after first having released the transmis- 
sion brake, it is necessary to grasp the 
clutch engaging lever, unlock if, and 
then with an even movement shift it 
to the first detent, keeping it in this 
position. 

.After releasing the transmission 
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With Aeroquip De- 
tochable and Reus- 
able "auppr ^eni” 
Fittings and coils of 
Aeroquip 666 Hose 
(Teflon) you con 
moke the hose os- 
nt quickly by hand. 


Here ot Aeroquip, with simple shop 
equipment such os o workbench, o vise 
and a wrench, we moke hose lines which 
successfully withstand all of the test re- 
quirements of the Mllitory Specifications 
covering such hose lines. You con do this, 
too, which means you con moke a hose 
line fit for flight service when you need it. 


Not very long ago we participated in the 
installation of some new engines in o new 
high performonce oirplone. With coils of 
hose and detachable, reusable fittings, 
our Service Engineers and the airframe 
contractor’s personnel were able to 
mock-up the instollotion quickly. How- 
ever the work did not end here. The 
engine manufacturer made engineering 
changes on the engine which required 
rerouting of the hose lines and, since 
several changes occurred, the hose lines 
were reworked time and time again. 
This is not the end of the story. It is known 
that further engineering changes will be 
mode up to and during the flight testing. 
This meons that hose lines must be mode 
or sometimes reworked right on the 
flight line. 


Engineering changes mean progress and, 
since our detochoble, reusoble fittings 
moke engineering changes easier and 
speedier to occomplish, we ore pleosed 
that Aeroquip Hose and Reusable Fittings 
ore helping others moke progress. 



:s PRESiDsm, EMOtNuriNS 
AEROQUIP COEPORAIIOn 
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Aeroquip 666 Hose Lines (Teflon*) Simplify Mock-Ups 


Because You Can Make The Assemblies You Want Quickly . . . By Hand 


ups . . . reduce mock-up time, for high-performance fluid lines, 
use the ONI K hose lines mode of Teflon that con be shortened 
or lengthened quickly ond inexpensively . . . Aeroquip 666 
Hose (Teflonl with “MtipiT fffin " Finings. 


“nupvr i/r'm'- Fittings ore designed specificolly for use 
with Aeroquip 666 Hose. They can be removed ond re- 
attached in minutes, by hand, using bench tools. No svroging 
machine is needed. A smoli supply of Aeroquip 666 Hose ond 
*'nopt‘r ffOin*' Rnings allows you to moke hose lines os 


you need them, or alter them when necessary. You never hove 
to wail for shipments of foctory-ossembled lines. 

Another Aeroquip odvontage: “HUp/*r Fillings 

oftoch to Aeroquip 666 Hose by holding the outer wire broid. 
using the Up seal on the tube to hold Ihe fluid. This means 
thot the copocity of the fitting to hold the hose exceeds the 
strength of Ihe hose Itself. The "muper f/r’nt" Fitting re- 
mains perfectly leokproof for yeors, as evidenced by its ability 
to withstand periodic proof tests when inspecting for fitness for 
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B&H INSTRUMENT CO., INC. 

3479 West Vickery Blvd. • Fort Worth 7, Texas 


Tests EGT System Accuracy to 
^°C at Test Temperature 

llvnclioxally, wUhMl ,y„mn9 fh. .tiglKeJ 

Tests RPM Accuracy to 10 RPM 
in 10,000 RPM (±0.1%) 


VAUR STREAM, N. Y,i 108 So- Fronklin, 10 1-9220 • DAYTON. OHIO, 209 Convmorclol Bldg., Ml ««3 • El SEGUNOO, CAI-. <27 E. Grand Ave., EA 2-1M* 


broke, tlic licliciiptCTS li(tiiig lotoi uill 
begin to turn itonlv. After shifting 
the clutcli lei’et tlic lifting rotor wili 
begin to increase its resolutions notice- 
ably, Tlic needle with the letter B 
on the resolutions counter ssill leave 
the zero position and ssill shosv that 
the rci’olutions of the lifting rotor are 
increasine. Simultaiieousl)- the heli- 
copter sTioss-s a slight tcndcncs- to 
turn left. It is not ads isablc to counter- 
act this tendenev of the helicopter since 
the elfectis’cness of the steering (tail) 
rotor is sery small owing to its small 
number of res-olutions. 

Matching Rpm. 

.\fter svaiting sescral seconds until 
there is a matching of the needles on 
the revolutions counter and after press- 
ing once more on the catch of the 
clutch engaging Icscr, it is neccssarv to 
adsance it to the detent. 

W'hen the dutch Ics’ci svas mosed 
approximately half way, only the fric- 
tion part of the clutch svas engaged.’ 
1Tic mutual slippage of the leading and 
following parts of the ftiction clutch 
permits the transmission and the lifting 
rotor to unsvind es’cnly. Hosves er, the 
ftiction i>art of the engaging clutch 
doesn’t ensure a reliable connection 
of the engine svith the transmission. 
Tlicrcforc, svith further shifting of the 
dutch Icscr, a cam section, which se- 
curely connects the engine svith the 
transmission, is engaged. 

After engaging the clutch, it is neces- 
sary to check the oil pressure and tem- 
perature in the main reduction gear. 
If the pressure is ?0-70 psi. and 
the temperature is 35-95C, then the en- 
gine can be tested. Before this, it is 
once more necessary to be sure that the 


Grasping the collective pitch stick 
svith the left hand and the helicopter 
control stick svith tlic tight liand, the 
pilot may now start testing tlie engine. 
To do this, holding the control stick 
in neutral [xisltion, tlic pilot sliould 
turn the throttle adjustment grip to 
the middle position. Then, having 
pressed on the catch device, he should 
start moving the collectis’e pitch stick 
upss-ard, tosvard himself, witli a steady 
motion. 'Ibe direction of the pilot's 
glance must be sucli that he sees the 
engine control instruments and also ob- 
sers’c simultaneously the area in front 
of tlic liclicoptcr. 

V\'hilc in tlic process of opening tlie 
throttle and raising the engine revolu- 
tions, one .sliould check on the amount 
and smoothness of their increase by 
means of the revolutions counter and 
clieck on the manifold pressure by 
means of the pressure feed indicator. 
Tlic evenness of the engine’s operation 
cun be checked bv ear- ^^'hcll the 
revolutions reach 2550 pet minute and 
the manifold pressure reaches 30 in., 
one should, after having released the 
catch, fix the collectisc pitch stick in 
this position and cheek the readings 
of all the engine instruments. Even 
before re, idling rated engine capacity, 
the helicopter lifts itself off the ground 
and stretches the mooting topes. 

Wind Expect 

With a strong but not iwrticularly 
gusty wind, the engine testing is ac- 
companied by sharp jerks and pulls on 
the part of the helicopter. If it is 
planned to use a forced operating re- 
gime during flight, then after testing 
the engine at rated power the collective 
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pitcli stick should be shifted fartlici 
upvvatd so ns to obtain a manifold pres- 
sutc of 35 in. and revolutions of 2200 
per minute. 

Taxiing is accomplished bv pitching 
{in the appropriate direction) the lift- 
ing foree of the lifting rotor-making 
left turns with the help of the teietne 
moment of the lifting rotor and right 
turns by increasing the thrust of the 
steering (tail) rotor. 

i\ sufficicnth'-lirgc horizontal com- 
ponent of the lifting force of the lifting 
lotor is required to move a hclicoirtcr 
along the ground. Tlii.s can be achici cd 
with 11 large pitch of the automatic 
swash (wobble) plate or by a large 
amount of lifting force from the lifting 
rotor. Each of these methods is disad- 
lantageous by itself. A large pitch of 
the autoniiitic swash plate is undesirable 
because there is a possibility of hitting 
the blades against the loucr supports of 
tlic hub. The second method also 
won't do by itself. 

It follows from this that the lifting 
power of the lifting rotor must, during 
taxiing, har e a magnitude which is en- 
sured b)’ retention of a certain number 
of engine revolutions. 

Taxi Charocteristics 

In calm weather, it is recommended 
that taxiing on fairly hard ground be 
done in the following manner. First 
turn the throttle adjustment grip to 
its middle position (if it had been re- 
tracted after testing the engine). Then 
it is necessary to increase the engine 
resolutions to 1700-1750 pet minute 
b)' moving the collecti\-e pitch stick 
upssard wdiilc simultmcously keeping 
the helicopter from turning left svitli 
the pedals. After achieving the speci- 
fied revolutions, the collcctiic pitch 
stick should be fixed and the helicop- 
ter's (cyclic pitch) control stick should 
be mosed away from the pilot about 
half the full distance. 

Keeping the (cyclic pitch) control 
stick in this position, the pilot should 
obscrs-c attentively the helicopter's in- 
itial forwTitd moscmciit. Tlic pilot 
moscs the (cyclic pitch) control stick 
gradually tosvard him to the degree 
that the taxiing speed inaeases. W'ith 
a steady taxiing speed, the csclic pitch 
control stick must be iir a middle posi- 
tioir between neutral and the deflected 
position prcsailing at the moment when 
the helicopter starts mos’ing. 

During taxiing along a concrete run- 
way, the speed must not exceed 10 
mph. In taxiing O' Cr hard ground with 
little grass co\et, the speed should not 
be above 5 mph. The requisite speed 
is maintained by the appropriate degree 
of dcSection of the eyelie pitch control 
stick. 

Taxiing over soft ground has its own 
special characteristics. Tims, for ex- 
ample, after sctKng the requisite engine 


TEFLON- 

GLASS 

FIBER 

LACING 

TAPE 


of 

^ fJectronm 


To direct expanding electronics programs, 
facilities et Chance Vought in Dallas. Top 
echelon salary, prestige await engineer- 
executive who can step into leadership of our 
most dynamic department. Candidate should 
have advanced E-E. degree, at least 15 years 
electronic experience and 5 or more years of 
well-defined management responsibility. 

Will manage systems engineering, design 
and development in the following fields: 
servo-mechanisms, radiation, radar, fire con- 
trol, communications, all types of guidance, 
support equipment, reliability and product 
design. To inquire and negotiate in strict 
confidence, write; Dept. A. 

Mr. George Scott. Personnel Manager 

CHANCE VOUCiHT AIRCRAFT 

P. 0. Box 5907 Dallas, Texas 



glass. Ben-Har Tapes will not shrink and cut 
through insulated wires. They are pliable from 
-10O“F. to 50O°F. They ate non-absorbent and inert 
to most known chemicals and oils . . , completely 
wax-free and fungus proof. 

Available in 3/64, 1/16, 3/32 and 1/4 inch widths, 
in Offwhite. Also available in 8 colors and Black on 
special order. Write for prices and samples. 


Bentley, HaRfits Manufacturinc Co. 

2107 Barclay St. CoDshohockeo, Pa. 
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HYDRAULICS 



Missiles 


Guided 


As tha rapidly-exponding missile program progresses, more 
and more applications are being found where Vickers 


Hydraulics will be used to advontage. Vickers has miniotur- 
iied components thol can be integrated into system pack- 
ages with minimum tubing . . . manifolding components 
gives no opportunity for leakage. These "packoged" 


Aero Hydraulics Divisioit 
Engineering, Sales and Service Offices: 
Administrative S I 3201 lemile Blvd. 
Engineering Ceeler P.O. Box 2003 

Detroit 32, Michigon | Terrance, Cnlifotnia 


systems with their opKmum performance and reliability 
ore used to power missile control surfaces. Minimum space 


ond weight, eosy installation ond servicing are other 
important advantages. Get in touch with the nearest office 
listed at the right for further information. 



Write for new Bu/iet/n A-52I6 
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revolutions and the nppropirate inclin- 
ation (deflection) of the cyclic pitch 
control stick, the helicopter very fre- 
quently remains on the spot, nie en- 
gine revolutions should not be increased. 
In this case it is necessary to enable 
the helict^ter's wlieels to roll out of 
the liole that has been formed by alter- 
nate movement of the foot control ped- 
als, carefullv swinging the craft left and 
right. 

Rough Ground 

Taxiing on very sticky, rough ground 
fmiid, plowed bud. deep snow, high 
grass, etc.) is forbidden. In such cases, 
inos'ement within the boundaries of the 
area are carried out bv flying at low alti- 
tude (6-16 ft.). Attempts to taxi on 
sticky, rough ground at the recom- 
mended engine revolutions end in fail- 

Some pilots, in trying to force the 
lielicoptcr to move by raising tlie col- 
lective pitch stick, increase the hori- 
zontal component of the lifting force 
of the lifting rotor, Tlie increasing lift 
decreases the pressure of the wheels 
against the ground, llie helicopter 
begins to move forw.ird. ^Vlle^cupou, 
owing to the increase in tlie reactive 
moment of tlie lifting rotor, the thrust 
of the steering (tail) rotor also increases 
greatly because the pilot, in countering 
the helicopter's tendency to turn left, 
pushes the right pedal of tlic foot con- 
trol forward. 

The increased tiirust of tlie steer- 
ing (tail) rotor, along with decreased 
wlieci pressure against tiie ground moves 
the helicopter to the left at tlie same 
time that it goes foniurd. \\Tiere- 
upon a small bank of earth is formed 
in the ground on the outside of the left 
wheel of the landing gear. This bank 
prevents the helicopter from going to 
the left. Tlien, under the influence 
of the steering (tail) rotor's heeling mo- 
ment, the lielicoptcr will begin to heel 
to the left. Attempts to counteract this 
heeling by inclining the control stick 
to the side cannot rectify the situation. 
The helicopter, having turned over, has 
suSered an accident. 

When the helicopter fries to heel 
to tlic left, it is necessary by quick ac- 
tion to shift the collectiie pitch and 
throttle stick to a lower position, at 
the same time pushing forward (no less 
than lialf way) the left pedal of the foot 
con trol. 

With the lowering of the collective 
pitch and throttle stick, the lifting force 
and the reactive moment of tlic lifting 
rotor decrease sharply. However, the 
revolutions of the lifting and steering 
(tail) rotors will decrease slowly. There- 
fore, in pushing the left pedal forward, 
the thrust of the steering rotor tilting 
the helicopter to tlie left is decreased. 

If the heeling is noticed too late, it 
is advisable to lift tlie lielicoptcr off the 
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Lightweight floating anchor nut 
for bolting non-parallel surfaces 

THE PROBIBM; Using large single forgings for aircraft biilkht-.uU. wing center 
sections, spurs and ribs offers manufacturers many advantages. It simplifies design 
and reduces milling costs, and it provides greater strength while reducing ait 
frame weight. However, this type of construction also creates fastening problems. 
For example, attaching skins and components to tlie.se taperetl forgings is difficult 
because the bolt head and seating surfaces ore not parallel. Two nietliods are 
frequently used to make the fastening areas parallel. They are; 1) spot face 
machine the seating surfaces. 2) buildup each bolt head or nut b;ise with tapered 
shims. Because there are often liuiulrcds of fastening points, both of these meth- 
ods are excessively costly and time consuming. 

THE SOlUTION; ESN'A's retlesigiied lightweight self-locking anchor nut (Type 
LHA3022) solves this fastener problem, eliminates these costly, shiinming and 
machining operations and signifieanth' steps up production. 

Type LHA3022 consists of a steel nut body with a concave sphci ical base. The 
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In Control-with U. S. TIME 


United States Time Corjjoration offers the 
systems manufacturer the long sought 
after optimum performance/weight ratio 
in Gyroscopic Instruments. The 3-Axis 
Rate Sensor package achieves high per- 
formance in one third the weight and vol- 
ume of previous rate gyros. Flight proven 
under severe environmental conditions, 
microsile gyros and gyro packages can be 
supplied in production quantities to sat- 
isfy your specific requirements. 


THE UNITED STATES TIME CORPORATION 

jtfoHK/’flrtvrtni; Pfonl.-Waterbury, Conn., flisenrtftenirerefepnieiidli'irimsn; Irvington, N.Y. 
SoIm Officet: 500 Fifth Avenue, New York, Oxford 5-5050 
846 Tejon Place. Palos Verdes Estates, California, FRontier 5-9526 
WORLD'S LARCEST MANUFACTURER OF WATCHES 


ground by quickly increasing the pitch 
of the lifting rotor and opening the 
throttle. In this way the support under 
the left wheel is removed and, conse- 
quently, the possibilit)' of turning over 
is eliminated. 

A strong, gusty wind also complicates 

case turn the throttle adjustment grip 
to bring the engine revolutions to 
1,750-1,800 per minute, increasing the 
total by no more than 60. 

It is necessary to remember some- 
tiling else about one dangerous phe- 
nomenon which is encountered in taxi- 
ing-the so-called "ground resonance." 
This phenomenon talres place in roughly 
the following sequence; at first the heli- 
copter begins to swing from side to side 
on the uneven ground. Then these os- 
cillations grow to such a magnitude 
that the landing gear wheels, alternately 
lifting up, strike against the ground. 
The magnitude of the tilting keeps in- 
creasing. Whereupon, the helicopter 
may not only break its landing gear or 
brush the blades of the lifting rotor 
against the ground, but might also turn 

Efforts to counteract the helicopter's 
oscillations by inclining the control stick 
are usele.ss. It is possible to stop the 
"ground resonance'’ by thrusting the 
collective pitch stick siiarply downward 
or by quickly pulling it upward in order 
to lift the helicopter off the ground. 
Tlic first alternative is the most sensible. 
In this case the helicopter gets back 
firmly on its wheels and remains on 
the ground. 

"Ground resonance" can develop un- 
der several conditions: at a certain taxi- 
ing speed in conjunction with uneven- 
ness of the ground; with insufficient— 
below normal— tightening of the friction 
dampers of the lifting rotor's blades: 
with soft shock absotfiing in the heli- 
copter’s landing gear, or through lifting 
rotor revolutions which correspond to 

The resonance effect may be observed 
with each unwinding of the transmis- 
sion. It is true that it also takes place 
at intermediate revolutions to a very 

Taxi Stops 

To stop .1 helicopter at the place 
contemplated, it is necessary for the 
pilot, without changing the position of 
the collective pitch and throttle stick, 
to pull the control stick toward him no 
less than half the full distance from 
neutral position. Tire stick should not 
be inclined a great amount, since in 
such case the helicopter may fall at the 
tail and touch the ground with the tail 
support, which is undesirable. 

After the pilot pulls the control stick 
toward him, the helicopter noticeably 
reduces its speed of mos'cment. since 
the horizontal component of the lift- 


ing rotor’s lift force, having now been 
moved to the rear, will brake the ship. 
The pilot should start early to brake 
for a stop at a planned point. 

.\s soon as the helicopter stops, it is 
necessary to shift the control stick into 
neutral position. If the control stick 
should remain in an inclined position, 
the helicopter will begin to move back- 
ward-tail first- This characteristic fre- 
quently is used, for example, when a 
precise stop in a small area is required, 
particularly after unsuccessful taxiing. 

Many pilots at first make a typical 
error which, in certain cases, can lead 
to an accident. Having unexpectedly 
encountered an obstacle in the path of 


the taxiing helicopter, and in trying to 
stop quickly, the pilot suddenly cuts 
the throttle and, consequently, the en- 
gine revolutions. As a result, if the taxi- 
ing is being done on a concrete runway, 
the uncontrolled helicopter, moving by 
inertia, may collide with the obstacle. 
The pilot in this case not only is unable 
to stop the helicopter but also is un- 
able to turn it b^usc of insufficient 
effectiveness of foot control. 

To ensure good control of the heli- 
copter during taxiing it is always neces- 
sary to maintain the recommended en- 
gine revolutions. In such case the heli- 
copter can easily be stopped before 
reaching any obstacle. 




SUBMINIATURE PRECISION RATE GYRO 


With Constant Damping Over 

A Wide Temperature Ranged 




AVIATION WEEK. July 8. 1957 





REPORT FROM RYAN 





New Engineering Opportunities 
Created as Ryan Projeets Mushroom 


Ryan AutomaHc 
Navigator Guides 
Global Flight 


Construccion of a modern cwo-scory, 
engineering and laboratories building 
has begun at Ryan, to meet the com- 
pany's expanding work in Jet 'VTOL— 
Automatic Navigation-Jet Drones 
—Missile Guidance— Jet Metallurgy- 
Rockets. 

The new facility will provide addi- 
tional quarters for many of the 1000 
employees In Ryan's fast-growing engi- 


neering division, ft will also house 
•complex, new chemical, metallurgical, 
instrumentation, environmental and 
autopilot equipment. 

With one in six Ryan employees in 
engineering, this division has tripled in 
three years. Its mushrooming growth 
reflects Ryan's increased importance as a 
research facility in aerodynamics, pro- 


Vertical Flight 


New Engineering and Research Center 
To Meet Ryan’s Expansion 


An advanced system of aerial naviga- 
tion, designed for high speed, long range 
flight, has been developed by Ryan 
electronics engineers, working under 
sponsorship of the Navy's Bureau of 
Aeronautics. 

Designated AN/APN-67, the new 
navigator is the lightest, most compact, 

production. Developed to meet military 
needs, it will also meet commercial jet 
flight requirements. 

The system provides pilots and navi- 
gators with continuous information on 
longicude.ground speed,gtound mileage, 
drift angle and ground track. It is accu- 
rate and instantaneous. Requires no com- 
putations, ground facilities or wind data. 


Probed with 
New VTOL Cockpit 

Shortest way into the sky is straight 
up— in the Ryan Vertijet. To probe this 
new realm of flight without becoming 
airborne is a trick performed daily by 
Ryan engineers. Their secret? A rotat- 
able cockpit connected with electronic 
computers. 

Ryan's flight simulation laboratory is 
a prime tool in rhe test of new aircraft 
designs. Both the Vertijet .and the sub- 
sonic, turboprop-driven Vertiplane are 
put through their paces via carthbound 
flight test. Ryan leadership in this revo- 
lutionary new concept of flight is based 
upon 21-4 million manhours of VTOL 
research and development. It is another 
example of how Ryan builds better. 
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Brantly May Get 
Army Contract 

Army contract for Brantly helicuptcts is 
expected to be awarded soon. Shown is bt- 
est version of two prototypes, incorpotating 
several modifications: tail is now angled up- 

ground contact; tips of Z? ft. 6 in. diam- 

squate before); inboard portions of blades 
have been revised from tubular to airfoil 
shape. Powered by I70-hp. Lycoming, two- 
place Btaotiy has 100-iuph. cruise speed, 
climbs at 1,100 fpm. 




BUCKETS 

and 

BLADES 
for AGT 


We design and build: 

• Forge Dies 

e Trimming Dies 

• Investment Melds 

We machine to 


s Solid Stock 
I Investment Castings 
s Centrifugal Compresso 
Wheels 


I lierm-electric 

I METERS CO., INC. 
Ithaca, New York 






Engineers; This coupon means a ction ! 
Success ofX-10 Test Missile program 
steps up systems engineering work on 

Intercontinental SM-64 Navaho 



The pace is quickening, as we gather forces for the 
climactic effort on the Navaho. If you like excitement 
in your engineering— this is it! You can decide now. 
and still get in on the work coming up at North 
American's Missile Development Division. It's going 



to be an assignment you 11 
be glad you took part in 
for years ahead. 

The Navaho is a project 
with the toughest kind of 
painstaking engineering be- 
hind it. It's been several years 
now since this organization 
set out to deliver to the Air 
Force n complete strategic 
weapon system. On the way 
we opened up and proved out 
more workable missile infor- 
mation than any other source: 
structures, guidance, propul- 


sion, armament, ground handling, launching— the works. 
Now you can join us . . . get in at the forefront of missile 
technology. If you do, you're going to build a weapon with 
the world's most advanced self-contained guidance system 
- . . driven at supersonic speeds by both rocket and ram-jet 



engines . . . ana pacKing an 
accuracy/payload punch 
that's unbeatable in the fore- 
seeable future. 

Join us now. All the things 
it takes to perfect a major 
intercontinental missile are 
available to you here. You 
can step up your own career 
... grow in stature while 
working with some of the 
finest minds in the missile 
field. ..and advance your 
education, if you wish, with 
our Tuition Refund Plan. 


MISSILE DEVELOPMENT DIVISION OF 

NORTH AMERICAN AVIATION, INC. ^ 



Czech Avia 14 Stresses Short Field Use 


Hy David A. .Viidcrton 

Paris-Sliort field |)trfi)riiimicc is (he 
strong selling point for tlic .\sia 14, 
dcsigiiatcci In its C/celi inaniifiicturer 
as a desclophieiif of tlie Riissi.in Ihii- 
shin 14 iiirlmct- 

Takcoff and l.uuling figures tpiotcd 
ate less than Z.OOII ft, on grass or mi- 
iniproved fields. 


Timed hikeoff tuns made during the 
22nd Intcrnationai Aetonantieal Salon 
at Le Bourget svere all close to tfie 1' 
fCC. mark, approximately two-tliirds of 
tiic usual figure for comixiiable cquip- 

"’^Bdicd as a direct successor to the 
Douglas DC-5 be tlie C/eelis. the .\\ ia 
14 was shown at f.e Bonrget in a 22-seat 
\ersitm, different in layout from the 


font interiors offered in the sales hro- 

Sfaiuhiid liiyoiits arc for 24, 28 and 
'2 piissengcts and a 12-placc executive 
version ran be had. 

Cabin decor in the plane at l.c Bour- 
get was in s,dinim and brown, and the 
se.its were coinfortable and widc- 
s|xieed. fairh' large galley is part of 
the standard equipment. Cabin is not 



NOSE GEAR (left) has welded fork assembly. Main gear (center) is simple layout of welded components plus few machined parts. Re- 
cessed covsiing flaps (right) are sealed with nibbcr .strip at trailing edge for cruiser operations, minimiTing drag. 


AVIATION 
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|)ics<urizcd but is ventilated and licatcd 
in the usual way. 

Powcrplants arc a pair of M 82-T 
14-cyliiider direct-injection radial en- 
gines rated at i,900 hp, each for take- 
off. These are presumably identical to 
the ASh-82 engines used in the Ilyu- 
shin 14. They swing fout-bladed AV 50 
propellers. 

Hot-air deicing is used for wing anri 
tail leading edges, cockpit windows and 
antenna mounts. The cockpit window.s 
arc also heated electrically and fitted 
with alcohol sprays. Alcohol is also 
used to deice the propellers. Wind- 
.shield wipers are hydraulically op- 

Price; $350,000 

Prices quoted for the 24- and 28- 
passengcr version are approximately 
S350.000 each- The 22-place version is 
only being built for internal service. 

The delivery dates quoted vary with 
the model. Ten planes could be fur- 
nished to a prospective customer this 
year, with unlimited delivery of the 24- 
and 28-passenger versions in 1958. The 
32-scat version will become available 
at the aid of July 1938. 


Quoted Performance 
Data for 

Czech Avia 14 Transport 


Maximum speed 259 mpb. 

Cruise speed 199 mpb. 

Time to cUr^to 5.280 ft. . .5.2miiiuta 

Service ceiling 22,000 ft. 

Rarige 1.245 nu. 

Takeoff distance 1.475 ft 

Landing distance....: 1,805 ft 

Weight Dahl 

Empty weight 27,200 lb. 

Maximum takeoff weight 38,200 Ib. 

Useful load 10,800 lb. 
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New SPS High-Temperature Fasteners Have 
170,000 psi Tensile Strength at 900 F 

Hi Tm 9 bolt and nut developed by SPS research help solve Mach 3-4 fastening problems 



NEW EWB Tm 9 BOLT is made of a hoc work die steel (Vascoiet 
1000); has 220,000 psI tensile at room lemtwralure, 170,000 psi 
ar 9O0"F. Companion Rexioc locknul-EWN Tm 9-is made of 
AMS 6304 malcrial; has ample slrengih to uiiliae ihc full tensile 
values of Ihe boll at all temperalures up lo 900“F- 


MIN. TENSILE STRENGTH OF 
EWB Tm } VS. STAINLESS AND ALLOY STEa BOLTS 



In response lo Ihc aircrofl industry's request for a fastener 
with high strength and slabililyal Mach 3-4 skin temperalures. 
SPS has developed a 12-poinl external wrenching bolt with 
170,000 psi minimum tensile at 900°F. Classified as EWB 
Tm 9, this remarkable new boll— made of a 5% chrome die 
steel— is actually slronger at 900“F than most other high- 
slrcnglh bolts at room temperature. And it retains its high 
tensile strength even after long exposure to heat. Other 
properties, such as shear, fatigue and stress rupture, arc also 
superior— both at room and elevated temperatures. 

To match the EWB Tm 9 boll, SPS has produced a new 
externa! wrenching Flexioc self-locking nul— EWN Tm 9. 
Made of AMS 6304, it utilizes the full mechanical properties 
of Ihe EWB Tm 9 boll at all temperatures up to 900°F. Both 
units- bolt and locknut — are finished in a diffused cadmium- 
nickel ploie that resists Ihe accelerated oxidation effects of 
high temperatures and corrosion at room temperature. 

With their high sirengih-io-weight ratio and ability lo with- 
.stand the deteriorating effects of heat, the EWB Tm 9 bolt and 
companion locknut give the designer an important new tool 
with which to solve the fastening problems presented by high- 
speed. high-temperature (light. Hi Tm 9 fasteners are available 
as 12-poinI external wrenching tension bolts and locknuts in 

procedures can also be applied lo shear bolls and other 
special applications. SPS Aircraft Products Division engineers 
are ready lo work with you In applying these new fasteners 
lo your specific high-temperature problems. 


MECHANICAL PROPERTIES OF THE EWB Tm 9 BOLT 





Hardware for High-Speed Airframes 



BREAKING THE TEMPERATURE BARRIER. An EWB Tm 9 bolt 

a furnace that Is accurate within ±2'F up to 2000®F. 
Ai-temperature research data on the EWB Tm 9 arc the 
most extensive ever assembled for a production fastener. 
They include the first fatigue and shear compilations for 


The SPS crash program on a new high-strength, high- 
temperature fastener began late in 1953 following the 
aircraft industry’s demand for hardware for SOCPF skin 
temperature. A year later the first EWB Tm 9 bolt was 
produced. This was possible because of SPS's extensive 
research and test facilities built up over the years, and 
the largest in the industry. 

With high-strength fastener fabrication techniques well 
in hand after development of the EWB 18 bolt (180,000 
psil and the EWB 22 bolt (220,000 psi), the biggest 
problem was to find an alloy of the desired mechanical 
properties at elevated temperatures, Many materials 
were subjected to exhaustive testing. Finally VascoJet 
1000. a 5% chromium hot work die steel made by 
Vanadium-Alloys Steel Co., was chosen. Its stability 
and strength at high temperatures largely determined 
selection of it. 

The other major problem was plating. Cadmium melts 
at just above 600°F and diffuses into the bolt metal, 
causing embrittlement. Research turned up an existing 
plating technique — AMS 2416 — that proved to be (he 
solution. This finish is applied as separate layers of 
cadmium and nickel. After plating, the parts are heated 
to 630°F, at which temperature the two metals diffuse 
into an alloy that successfully resists the aggravated 
oxidation and corrosion caused by high temperatures. 







How SPS Hi R Thread Form 
Increases Fatigue Life 



Vnretouched Comparator Photiigraph of MIL-S- 
7742 Ihread. Hat Ihrcad roots with small 
radii cause points of high stress concentration 
which reduce fatigue life. 



fdlL-S-7742. MIL-B-783S3 Threads. Larger I.DOCi 




EWN Tm 9 Flexioc Locknut Develops 
Full Strength of the EWB Tm 9 Bolt 

The EWN Tm 9 self-locking nut is made of AMS 6304 
malerial. it has ample strength to utilize the full tensile values 
of the EWB Tm 9 boll at all temperatures up to 900°F. 
Configuration of the EWN Tm 9 locknut distributes the load 

design helps reduce stress concentrations to a minimum. Like 
its companion boll, the EWN Tm 9 locknut is plated with a 
dilTiised cadmium-nickel capable of resisting the destructive 
effects of temperatures up to I000°F. 

For more information on SPS Tm 9 fasteners, write Aircraft 
Products Division, Standard Pressed Steel Co., 
Jenkintown 3, Pa. 


STANDARD PRESSED STEEL CO. 


AIRCRAFT PRODUCTS DIVISION 




Britain May Use Princess 
In Atomic. Aircraft Project 

london— Bntam's Ministiy of Sup- 
])]) IS considering use of a Saunders- 
Itoc Princess flving boat as a testbed 
for its atomic aircraft program. 

T'lic tlirce Pnnccsses base hteii co- 
aiiincd at Southampton siirce their 
dcs'clopincnt as coniinetcial aircraft was 
written off. largely due to lack of ade- 
quate engines. .Although considerable 
time and expense would be required to 
make them operational, the use of at 
least one of tfie flying boats might be 
an attractive proposal, particubrly since 
the British have been cimccntrating on 
seaplane design for their atomic air- 
craft dcselopincnt program. 

It is believed that the Bristol Pro- 
teus 759 turboprop engine might bo 
used in the powerplaiit. 

Dutch Company Will Build 
Fairchild Automatic Ride 

Fairchild Airplane and Engine Co. 
Iras recently signed an agreement with 
Artillerie-Inrichtingen allowing volomc 
production of the former's .Armalite 
automatic rifle (.AW Oct. 8. p. 23) in 
Holland. 

Tire Dutch firm will have production 
and sales rights in the Netherlands, Ger- 
many, France, Italy, Austria, Belgium, 
Luxembourg, Spain and Portugal. 

Company plans to be tooled for pro- 
duction of the lightweight automatic 
rifle by next Jan. 1. 

North .4xuericaii to Expand 
USAF Plant at Palmdale 

North .American Aviation Inc., will 
construct a 70,000 sq, ft. Iiangar, four 
acres of concrete flight ramp, a single 
point refueling center and enlarge its 
securih' center in a $1,712,000 Phase 
II construction program at its USAI'" 
Plant 42 site, Palmdale. Calif. 

Site completion is scheduled for 
April, 1958- Architect and engineer 
firm is Woodford and Bernard- Con- 
struction contract is held by Mandet- 
bach ConstnicHon Co. 

Luckheed to Install 
Cyroslat for Tests 

I.ockhecd Missile Systems Division 
will install a cyrostat at its Palo Alto, 
Calif,, research laboratories. Unit is 
intended to produce liquid helium 
which will be tested as a fow tempera- 
ture bath for avionic and other types 
of gear, and liquid helium for certain 
studies of unusual properties of the gas 
itself. 

Cyrostat is to be installed in -August, 
will produce 1,000 liters per month. 



Advanced work with prime contractor 
for Army Hawk and Navy Sparrow III 

The caliber of Raytheon engineering is an indication of the qual- 
ity of our staff. Raytheon is the only electronics manufacturer 
with prime contracts involving complete systems responsibility 
for both air-to-air and surface-to-air missiles. 

As an engineer in our Missile Systems Division, you associate 
with men of top national reputation in stimulating small groups. 

Our expanding development has created interesting openings in: 


CIRCUIT DESIGN 
ELECTRONICS PACKAGING 
SYSTEMS 
MICROWAVE 
ANTENNA DESIGN 
TUBE APPLICATIONS 


SPECIFICATIONS 
TECHNICAL WRITING 
AERODYNAMICS 
STRUCTURES 
MECHANICAL DESIGN 
HEAT TRANSFER 


Please send brief outline of your background to G. P. O’Neil, 
Raytheon Jlissile Systems Division, Box GA, Bedfoi'd, Mass. 

RAYTHEON EMANUFACTURING COMPANY 



Excellence in Electronics 
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TAIL HOOK extended, Grumman FllF-1 is brought aboard the new 60,U00 ton aircraft carrier Saratoga in carrier suitability trials in the 
Atlantic Ocean, Tiger is ruing mirror landing srstem (right, cenletl. Appmach ntili/cr canted decl which stretches out of view h) right. 
Airplanes parked near island include McDoinieil T'3H Dciiioii and Douglas AD Skyr.iider. cre.itiiig optioil llhisinn Demon is equipped 
with proi>ellcr. 


F11F Carrier Suitability Tested on Saratoga 




ISLAND of the big ^rrier overshadows FI IF parked On deck. NATC markings indicate aircraft is ossigaed to Naval Air Test Center, Patm> 
ent Rivet, Md. Model is crpiipped with Curtiss- Wright J65 hirbofet. Modification, the FllF-lF has Genera] EIcctnc J-79. 





Career Opportunities For: 

Research, 
Development 
and Production 


Engineers 


•\ f AW ADVANCED airciift— like the 






Act now! 

For more information about your ca- 
reer opportunities at Honeywell Aero, 
send your tesurai rot Bruce D. Wood, 
Technical Director, Dept, TAlM, 
Minneapolis-Honeywcll Aero Divi- 
Sion, Minneapolis 13, Minnesota, 


Honeywell 

[j^ ■ 


High Speed Vehicles Compared 


San Ftancist»— How long range hypet- 
t clocity vehicles— ballistic, skip or glide 
trajectory— compare in performance was 
described at the recent .American Rocket 
Society meeting here by A. J. Eggets, 
Jr., of Ames Aeronautical Laboratory. 

Eggers reports that the ballistic 
flight path is least efficient from the 
standpoint of the velocity required at 
burnout to attain a given range. -An 
advantage is tliat convective heat trans- 


fer to the reentry body can be reduced 
by designing a blunt body to raise the 
ratio of pressure drag to friction drag. 
Effect is a lesser requirement for cool- 

The hypersonic glider, with lift-drag 
ratios of about 4, is much superior to 
the ballistic missile in ability to con- 
vert velocity to range. It has the dis- 
iidrantage of receiving more heat by 
convection. Much heat Can he radiated 



DIAGRAM of Spark 1, a simple liquid propellant rocket for basic group training, shows 
details of liquid propulsion system. Design was revealed at ARS meeting. 


AVIATION W£EK, July 8, 



Hailed as the DC-3's successor and scheduled 
for airline introduction in December, this 
40-passenger Fairchild F-27 relies on a 
Honeywell Fuel Gage weighing less than 
5 pounds installed. In addition to low 
power requirements this all-transistor gage 
is accurate to within 2%. It also has the 
ruggedness demanded by America’s first short- 
to-medium-haul propjet. It's another example 
of Honeywell leadership in measurement and 
control systems for aircraft, missiles and rockets. 


Honeywell 



Forward-looking Engineers: 

Work in the mainstream of aeronautical development 


At North Aineriran A\lation*s Colunibua Division 
you will be pari of a major aircraft engineering organi- 
xation which eonmiands facilities that rank among the 
finest in the world. Inside the plant itself the Engineer- 
ing Department has at its disposal 10 fully equippetl 
research laitoratories. plus a wind tunnel now under 
eonstruotion. In addition, nearbv Ohio State Univer- 
sity cooperates in special research programs. Here also, 
many of our colleagues pursue graduate studies for 
their own professional advancement tvith the aid of 
our generous Educational Refund plan. 

Situated within a 500 mile radius of most of the 
nation s finest aviation research and development facil- 
ilies. the Columhus Division is in the very mainstream 
of today's Uchiiological progress. Full responsibility 
for all North American's Naval Aircraft projects is 
t ested here, from concept to flight. This includes jet 
trainers such as the T2J .. .combat weapons such as 
the FJ-4 fighter and A.5J attack weapons system... and 


others, even more advanced- still to come. 

You'll enjoy working on challenging assignments 
like these, in an atmosphere of free interchange of 
advanced ideas among a group where initiative is 
encouraged and rewanled. Here are the fields of 
opportunitv : 

Advan<-ed Performance Prediction ■ Aeroelastic 
Loads Analvsis - Aircraft Guidance and Control Sys- 
tems • Analog and Digital Computing • Electrical 
Systems Design - Electro-Mechanical Systems • Flutter 
and Vibration Analysis • Heat-Vent Systems - Human 
Factors - Military Operations Research Missile Guid- 
ance Systems - Power Plant Installation - Propulsion 
Systems Analysis • Radome Development - Structural 
Loads Analysis • Thermodynamics - Weapons Systems 
Evaluation * Wnd Tunnel Testing and Data Analysis. 

Write: J.H. Papin. Engineering Personnel Manager, 
Dept- -50 W-7, North American Aviation. Inc., 
Columhus 16. Ohio. 


NORTH 

86 


THE COLUMBUS DIVISION OF 

AMERICAN AVIATION, INC. 
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Ixick to the atmosphere, keeping coolant 
mass requirements reasonably low. 

'lire skip vehicle would ])rol>ahU 
|)rovc to be the least .satisfactory of the 
three types. Eggers said- It is com- 
parable to the hypersonic glider in the 
ability to convert .speed to r.mgc. but 
encounters severe aerodynamic loads 
and heating during the re-entry and 
pull-up phases of its flight. The ballis- 
tic phases of a flight can be dcscrihctl 
as segments of Kepler's planetars' ellip- 
ses. (AW Mar 18, p. Tl.l 

High lift-drag ratio requirement of 
hypersonic glider and skip vehicle de- 
mands high fineness ratios ,rnd results 
in bad heating problems. One simple 
means of cooling which inav he used 
is radiation. 

Its usefulness is depeudciit on how 
hot the surface must get to radiate 
heat as fast as it receives if. 

Simple liquid propell.iiit rocket for 
basic group training in the field was 
iiiivpilcd by John W. Salter. George S. 
James and Daniel Starrett of Aerojet- 
General. Called Spark I, if hums lox 
and a solution of 75% cthvl alcohol 
and 25% of water. Propellants were 
chosen for ease of handling with a mini- 
mum of processing experience rather 
than for maximum energy release. The 
chamber is regeneratis'cly cooled. It is 
about ready for firing after a year and 
■I half of development, it is designed to 
produce -100 lb. thrust. 

Hydrogen peroxide w.is not used 
despite advantages of no boil-off or 
ignition problems because of problems 
of maintaining hygcnic standards and 
because there is less unclassified infor- 
mation available on its use. I'he de- 
signers also hclics'C the biprojicllant.s 
will be easier to obtain in many cases 
than hydrogen pero.xidc- 

Prchminary performance estimates in- 
dicate a specific impulse of 227 !h.-sec./ 
lb. at a mixture ratio of 1 .26. Tliriist co- 
efficient is 1.48. 

Fuel and oxidizer arc pressurized by 
nitrogen at 2,500 psig. and regulated to 
about 450 psia. Burst diaphragms re- 
place vals'es wherever possible. 

RCAF Orders Firebee; 

Navy Increases Conirarl 

Royal Canadian Air Force will ac- 
quire Ryan Aeronautical Co.'s jet target 
drone KDA-1 model Firebee. similar to 
that used by U. S. Nasy. Fhe drones 
will be air laimclierl from I.zmcastcr 
niotlier planes. 

Canadian spares provisioning team, 
comprised of 14 specialists, recently 
visited the Ryan San Diego plant for a 
10-day conference. 

U. S. Nas-v has ordered an additional 
miantit'' KDA-1 Firebees in a contract 
exceeding 54 million requiring expanded 
production schedules well into I95R. 



NATO Delays Fighler Race 

Dassault Klcndatd IV fighlct, powenrd by Siiccnia .Mar lOI-E-l turbojet delivering 
abmit S.OQO lb, thrust, may be n neu' competitor in NATO's lightweight fighter 
piogiaiii w'hjch now has been postponed until mid-September. 

Kveut, fomierh' slated to begin in eailv .-Vugmt. ssill be held ut French .Mr Force 
test center at either Bretignv or Istres. 

Kenson for delav is that botli Bregoct I'aoii and Fiat C.91 arc rejxirtcd not vet 
ready to ]>arbcijiale in the com|setiHoii. Latter is still liaviog tail trouble: fust 
prototyiie was lost in flight becaiue of the problem (AM’ liine 10, p. 50). Special 
N.AC.A team is working on this with Fiat. 

Slid .Aviation’s Baroudeiir, also io the race, in its present version is powered bv 
Bristol Orpheus delivering over 4,000 lb. thrust. I>assanlt’s other entrv is the 
F.tendard \’I. also |iowcrcd by the Orpheus. 


AIR FRANCE 


^ Itl, 
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Germans to Activate First F-84F Wing 




By Claude O. Witzc 

Kiirstciifeldbnick AB, Ceimany— Ger- 
man Air Force, now about 18 months 
old. will acti\ate its first wing of Re- 
pubiic F-8-4F fighter bombers within 
tiuec months. The wing will be an 
operational training unit, preparing new 
pilots and \elerans of the Nazi Luft- 
waffe for later transition to mote mod- 

For the present, there i> no specula- 
tion in USAF or the G.\F' about what 
follow-on equipment ina\ be prosided 
but American officers assume the Ger- 
mans will procure the best weapon sys- 
tems they are competent to handle. By 
the end of 1953 there should be about 
four active wings in the GAF. starting 
the buildup to a 20-wing force by 1962. 

•Almost all the GAF will be tactical 
air. Two transport wings are pro- 
grammed. with the rest of the force de- 
\oted to interceptor, fighter-bomber and 
reconnaissance aircraft. USAF spokes- 
men who have been in charge of the 
training program predict GAF' person- 
nel will make an easy shift to guided 
missiles if and when they are available 

Training Sites 

'['raining program is conducted at a 
complex of three USAF bases in this 
part of Bavaria. In addition to Futsten- 
feidbruck, nicknamed "Fursty” bv the 
.kmcricans, major installations are at 
I.andsbcrg and Kaufbeiiren. First class 
of GAF pilots qualified in the Lockheed 
T-35 was graduated last S^tember. 

.At that time the staff at Fursty got a 
new job of providing advanced fighter 
training. Today the field has a large 
mimbcr of F'-S4F aircraft marked with 
the German cross. Each GAF pilot gets 
mote than 34 hours of flying in the 
fighter bomber, of which 1 1 hours are 
f.imiliarization. 

Ill addition, there is work on cliecks 
mid emergency procedures, high speed 
maneuvers, supersonic diies and recov- 
eries. Two liours of familiarization are 
flou’n at night. Acrobatics covets all 
iiiiiiiciivcrs that can be utilized in air 
combat. Instrument training includes 
fisc hours in the C-ll-B instrument 
trainer. 

Col. Mark II. Vinzant, )t.. US.AF 
base commandet. told Avi.vriON AA'eek 
the niassise technical revolution in avia- 
tion of the past 12 years has combined 
with the inadequacies of Luftwaffe 
training to force increased emphasis on 
instrument work at this center. 

Nazi pilots in the war years had spe- 
cialized training to enable them to flv 
a particular aircraft on a limited nuiii- 
ber of types of missions. They really 
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25-1.5 P.S.I.G. 

REGARDLESS OF FLOW! 


THIS NEW WHITTAKER PRESSURE ACTUATED 
SLEEVE REGULATING VALVE-rtesigned to regu- 
late and maintain tank pressure 
reduces high pressure helium or nitrogen 
sure and pressurizes fuel and/or oxygen 
With a 3/4” tube size It permits the flow of hellui 
vary from zero to .15 lbs. per second. 

This device Includes two reducing stages to as 
stable operation, regardless of flow variation, an 
controlled by a remotely located sense line. This sig 
the actual pressure In the low pressure line leading from 
the unit tc 
This unit 

It is now in production, 
changed to provide any 
it can be used for many 

PERFORMANCE 

TEMPERATURE 
PRESSURE 






Where lives depend on 
Skill and Reliability 

Landing aircraft in heavy overcast takes the highest order 
of skill from pilot and controller — and equipment of 
utmost reliability. 


The Surveillance and GCA radars serving airports are 
designed for virtually continuous performance. In most 
of these radars you’U find Raytheon magnetrons and 
klystrons— to insure utmost reliability. 


C.A.A. records show, for example, that the GilfiUan ASR-I 
radar at Boston gave 8,760 hours of performance with less 
than 1/10 of 1% involuntary downtime— proof of the 
reliability of the Raytheon tubes in this equipment. 


Excellence in Electronics 




Raytheon is the world’s largest maker of magnetrons and 
klystrons and other microwave tubes— a major achieve- 
ment that has furthered its reputation for “Excellence in 
Electronics.” 


RAYTHEON MANUFACTURING COMPANY 



Ilcrnii 


1 Goctii 


: old Ii 


S to il 




Ouly German-made aircraft nnw be- 
ig procured is the Donrier DO-27, a 
Igh-perfonnaiice observation plane fur 
se by the Army. GAF may at some 
me purchase locally-desigu^ trainers 
there is no program under wu 


yet. 


y pQots 


trained by the GAF 
miles from Munich. 


Five reasons why Cherry 

L7||0_Jrivets* give you 
superior fastening 


KAMMHUBER 


liiid 110 good overall cockpit education. 
Result is that the new GAF training 
|)togram for these men includes a high 
pctccnhigc of time on instrument and 
communications problems. 

Personnel Needs 

To man 1,326 first line jet aircraft 
four years from now, GAF will need 
about 2,600 pilots and 20,000 trained 
technicians. Initial effort to enlist Luft- 
naffc r eterans fell far short of expecta- 
tions. So far about 300 men have re- 
enlisted and their average age is nearly 
36 years. \Vlien the program was 
launched early in 1936, German de- 
fense officials c.xpcctcd at least 1,100 of 



:r the call. 

Col. Vinamt docs not attribute this 
to lack of enthusiasm for the N'.ATO 
cause or nudercstimation of the Sosict 
threat to 3\’estem Europe. lie believes 

are coinforfabic and well-fed in the 
nourishing Gcnnarr economy. Pay stand- 
ards for the G.Al’ arc about onc-quartcr 
of those provided by USAF. 

There is a personnel screening hut- 


Gennan Production 

Furstcnfcldbruck AB, Gcimany-Thc 
United States has given 250 airplanes to 
the Gcniian Air Force, and there is no 


1. The “700” rivet design produces 
sheet clamping action that U superior to 
any other blind rivet. This same clamping 
action guarantees consistent uniform head 
seating. 

2. Cherry “700” rivets provide a posi- 
tive hole fill, even in oversized holes. Sim- 
plifies hole preparation problems in the 
shop and reduces hole drilling costs. 

3. Wide grip range. One rivet can be 
used for several material thicknesses, thus 
reducing stock and lowering costs. 

4. When installed, the wire-drawn por- 
tion of the stem, as shown, indicates that 
( 1 ) a blind head has been formed, (2) the 
sheets have been clamped together, and 
(3) the rivet has expanded to fill hole. 

5. High uniform stem retention is main- 
tained within a greater hole tolerance 
range because the stem always adjusts to 
fill the hole. 

Let US demonstrate the superior fea- 
tures of the Cherry “700” rivet in your 
shop on your trouble spots. Call or write 
Townsend Company, Cherry Rivet Divi- 
sion, P. O. Box 2157-N, Santa Ana, Cal. 
^Patents issued and pending 


CHERRY RIVET DIVISION 

SANTA ANA, CAUFORNIA 

Townsend Company 

. ' ESTABLISHED 1816 • NEW BRIGHTON, PA. 
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New Thunderchief 
ready soon for lightning strikes 


Here'sRepublic's lightning-fastF- 105 fighter-bomber. 

It's the latest of the famous "Century Series” planes 
to go into production. 

Powerplant for the nuclear bomb-carrying Thun- 
derchief is the mighty Pratt Je Whitney Aircraft J-75 
turbo-jet. 

Nickel alloy chosen for afteiburnei 

In the Thunderchief, as in other supersonic jets, 
a high temperature nickel alloy is specified for the 
afterburner shell of the J-75 — a critical high tem- 
perature zone. 

Here, Nimonic 75 nickel-chromium alloy is relied 


on for outstanding strength and corrosion resistance 
demanded at the intense heat of after-burner opera- 
tion. And on the production line, Nimonic 75 pays 
dividends by providing the fabricability demanded 
by today’s production schedules. 

If you’re looking for a special combination of prop- 
erties in a nickel alloy, it may pay you dividends to 
investigate Nimonic 75 or one of the other Inco 
Nickel Alloys. Just get in touch with Inco’s Mechan- 
ical Engineering Section. 

THE INTERNATIONAL NICKEL COMPANY, INC. 


Nickel Alloys 

•■S'' MONEL • tNCOKEL • LNCONEL "X" • INCONEL 


Where Inco Nickel Alloys are used in jet aircraft 
Inconel Inconel "1C" Nimonic Alloys Inconel "W" 


Incoloy “T" Monel 
Incoloy “901" 


GAF Safety Record 

Fiirstcnfcldbrnck AB. Gcniism-Tlie 
IS-moiith-old Geriiiuii .Ait Force ptnb- 
nhlv has one of the finest safety icconls 
of modern militarv air training. 

Us pilots have fimsn about 60.000 
hours since the beginning of last )'cur. 
Appmsiniatciv 26.000 of these hours 
were in T-33 and F-8-fF jets. 

There has been one fat-alib-. 


die ivlicrc political ideas and activities 
arc cxaiiniied bv a losality board, hui 
this applies only to incii seeking a coin- 
niissinn abose the tang of lieutenant 
colonel. 

G.Al'’ coniniandcr is Lt. Gen, Joset 
Kaminimbcr, who was an infantryman 
in W’orld 3Var 1 and an actise bomber 
,md figbter pilot in World War II. ,\s 
early as 1945 he bad serious di.sagrce- 
incnts ssitli Hitler and was given un- 
savors commands until the end of the 

Maj. Geii. Josichini F. Until, chief 
(if the G.AF Training Command, was a 
fighter pilot in the \Vorld 3V’ar. during 
n liich he ssns wounded four times and 
lost one leg. Under the Nazis he was 
back in action as commander of a 
fighter-bomber wine on the Western 
Front. Until the GAF nas organized 
he svas a farmer and insurance firm man- 
ager in Stuttgart. 

L-18 Screening 

I'or the long nni. G.\l' is training 
about 500 new cadets who start witlr 
15 bouts in an I.-IS Piper Cub. Once 
the misfits arc needed out. thes nicwc 
nitli the retreads from \\'orld \\’ar II 
into the T-6 and then to T-55 training. 
l’'or a start, about TOO German \oiitbs 
took basic flight training in the United 
Stales and cSinada. First 2S of their 
minibcr will mosc into advanced jet 
training at Fursts in mid-july. 

In addition to jet tminjng, Fursh is 
used for indoctrination and training of 
instructors. There arc 204 hours of fly- 
ing and lOfl hums of ground school in 
the 1 5-wcck course at this field. 

•St Landsberg .SB botli cadets and 
veterans rcceiie training in pistou- 
powered L-lSs and T-fis. Instructors for 
these aircraft also are trained here, 

niird base in the training complex is 
at Kaubcuren, borne of the technical 
training school. There are 5S courses 
nmning from eight to 25 weeks, jlicv 

cations-clectronics, air traffic control, 
armament, weapons, photography, in- 
telligence and supph . 

US.SF instructors at Kaiifbcnrcn arc 
qualifying G.SF personnel to take nscr 
management of the school. Known 
Gcmian aptitude for this kind of work 
eases the burden but G.SF still has a 
long way to go. In the end it will need 



Revere FLOWMETER 



... No “Block Boxes" Needed 


Buddy-system inflight refuelirtg means greatly 
increased range and striking ability for carrier- 
based oircroft. The Revere Flowmeter System, 
used in this new method of mid-air refueling and 
now being produced for two Navy prime con- 
tractors, fofolizes flow accurately and depend- 
ably without the use of "black boxes" or vacuum 

The output signal of the transmitter, showrt 
above, is fed directly into the electricol counter, 
eliminating the need for external electronic am- 
plification. 

Various impulse-flow ratios, flow rates to suit 
your totalizing applications. Rate of flow indi- 
cation also available. 
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“FLYING SAUCER” FILTER 
solves R-F NOISE problem 


The usual black box filter was out 
of the question. Too much bulk to fit 
the oddly-shaped space available . . . 
too little room to add components 
elsewhere in the system . . . 

But the problem was solved by 
taking advantage of Sprague's as- 
sortment of designs including rec- 
tangular and cylindrical filter 
elements. Those needed were taken 
from the shelves and packaged 
together in the "flying saucer" shape 
illustrated, 

Chances are that Sprague's filter 
elements will add up to the fastest, 
most economical and eflicient solu- 
tion to many of your filter problems 
. . . whether you package them your- 
self, or Sprague assembles them for 


you. But if not. you can depend on 
Sprague’s three filter research and 
development laboratories, complete 
facilities for special tests and meas- 
urements, library of more than four 
thousand proven filter designs, mass 
production facilities on the East and 
West Coasts, and field engineering 

If you have an interference prob- 
lem, pick up your phone and call 
your nearest Sprague Electric Field 
Engineering Laboratory. They arc 
located at 12870 Panama Street, Los 
Angeles 66, Calif. (TExas 0-7531); 
224 Leo Street. Dayton 4, O. 
(ADams9iS8); 327 Marshall Street, 
North Adams, Mass. (MOhawk 
3-5311). 


20.000 trained technicians and tlicrc 
should be 5,000 students in the Kauf- 
beuren classes at all times. 

Spokesmen for USAh' say they plan 
to turn over some operational icsponsi- 
bilitt' to GAl' before tlic end of this 
year, ptobabl)- witli the activation of 
the first of GAK’s 20 wings at Biichcl. 

German industry has assumed the 
job of providing maintenance facilities 
and replacement parts wherever pos- 
sible. Col. Vinzant says USAl' sup- 
plies only “hard core" items such as 
communications and electronic equip- 
ment in addition to the fighter and 
training planes tbcmscivcs. In the near 
future, Canada will prosidc a number 
of Canadair-built l''-801''s. 

Total strengtli of GAT todav runs 
in excess of 10,000. Authorised 
strength figures arc not available but 
Col. Vinzant estimates GAT eventu- 
ally will constitute about onc-tliird of 
tlic entire German militarv force of 

500.000 men. 

Transocean Acquires 
Atlas Subsidiary 

Los Angeles— I'irst stop in a major de- 
sclopmcnt program was taken by Trans- 
occaii Corp. of California b;' acquisi- 
tion of the Babb Co., Inc., wholly 
owned subsidiart; of Atl.is Corp. 

Under the tenns of file agreement, 
tlic present management of Ttansoccaii 
will assume full responsibility for tlic 
operation of tlic merged compam. A 
second step in the overall program will 
be the public offering of Transoccaii 
securities to ptos ide approximately S6.7 
million in ncu' working capital and for 
the immediate purchase of long-range 
Lockheed Constellations. 

The Babb Co. has oserbaul facilities 
at Phoenix, Arizona. Linden, N. J., 
and St. Johns, Quebec, and is a large 
dealer in aircraft engines and parts. 

Britain’s May Exports 
Total 829 Million 

London— Britain exported S29 million 
worth of aviation products in May to 
set a high mark for 1957. 

Aviation exports brought in about 
S5.6 million more than in May, 1956. 

Aircraft and parts accounted for S18 
million and engines 59,450,000. Elec- 
trical parts and appliances, tires and 
instruments also were exported- 

Total for tlic first fi\c montlis of 
this year amounts to 5120,176,000, of 
which engines account for one third. 

Sweden was Britain’s leading cus- 
tomer last month, buying 511. 126.000 
worth of aircraft and parts. 

The United Slates was next, with 
510 million worth of orders. 'I'hcn 
came India, Canada, France and Aus- 
tralia. 


SPRQGUE^ 


for filters 
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A SPECIAL BREED OF CAT... 



Convair B-58 


...and the divisions of H & B American Machine 
Inc. offer you the specialized skills and equipment 
needed to produce these parts on schedule 
and of the highest quality. 


Boeing B-52 


American Machine Co., Inc. 


General Offices; Prudential Plaza, Chicago t, Illinois 
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“TO SUM UP. WE HAVE OBTAINED THE USEFUL RESULT 
THAT THE VARIOUS DEVICES BEING CONSIDERED 
ARE FREE OF DISTURBANCES CAUSED BV THE VEHICLE 
ON WHICH THEY ARE MOUNTED ONLY IF, THE 
OSCILLATORY PERIOD EQUALS 84 MINUTES." 

j IVI, SCHULER. 1923 

T = 2'TTVi = 84 MINUTES 


Inertial Guidance was made possible 
only after 30 years of developing precise 
enough components to instrument the 
earth’s radius pendulum. For more than 
10 years, Kearfott has been developing 
and producing floated gyros, accelerom- 
eters and computer elements for inertial 
applications. For over 7 years, these com- 
ponents have been applied to the inertial 
systems now in development, flight test 
or quantity production at Kearfott. 
Today, Kearfott is unique in the field of 
inertial guidance. By virtue of the com- 
ponents now available and the develop- 
ments under way, coupled with our ex- 
perience in precise navigation systems 
and inertial guidance, only Kearfott of- 
fers the advantages this experience implies 


IS AND ENGINEEBINC OFFICES. 
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HOW WEATHER CONDITIONS AFFECT 
PROPAGATION OF RADIO WAVES 


IvmiEll - RADIO 


For Top Flight Performance — Make it Mobil! 


Leader in 
Lubrication 
for 91 years 


JADIO RECEPTION may vary from poor 
^ to exceptional, depending on the 
Tiperaiure stratification. Temperature 
versions alter refraction characteristics 
the atmosphere. 


;r great distances o: 


PrecipitaHon static — ice crystals, snow 
flakes and rain droplets striking aircraft 
can cause crackling in headphones. 


For improved performance, added 
protection and reduced mainte- 
nance of grease lubricated parts — 
mcladhig imtrumtnti, whtre proltc- 


frictional drag art particularly ini- 
porlanl — specify Mobilgrease 
Aero Lo-Temp. 


Static due to lightning dischorges. 
These occasional bursts and crashes can 
be picked up at considerable distance. It 
is often your first indication of thunder- 

How to minimize static: Change alti- 
tude if it can be done safely. Decrease 
speed in rain or snow storms. Where 
possible, avoid dry snow and cirrus 
clouds composed of ice crystals- Keep 
radio volume turned low to reduce back- 
ground noise. It is preferable to use a 
higher frequency broadcast station for 
ADF homing instead of low frequency 
range station. During periods of static, 
push headphones over temples when not 
listening— to keep fatigue to minimum. 


Aurora Borealis, associated with magnetic storms. These extra-terrestrial 
phenomena cause communication fadeouts. Tune in to Time Signal 
Broadcasts of National Bureau of Standards (3 or 10.000 kilocycles for 
forecasts of peiiods of poot reception). 


MANAGEMENT 



Air Problems Attacked in Mid-Manhattan 


By Robert Cushman 

Growing tendency of scientists to 
form independent teams to sell their 
analytical talents to the armed services 
and industry is illustrated in the offices 
and laboratories of TRG (Technical 
Research Croup) in mid Manhattan, 
New York City. 

Ifetc in a mid-Manhattan location, 
mostly known for bargain department 
stores and soap box orators, a team of 
scientists, under the mimagcmcnt of 
fellow scientists, is working on prob- 
lems of optimum shielding eunfignra- 
tions for the USAF nuclear bomber 
(WS-125), supersonic flow and radai 
antennas. 

Job Shop 

TRG is one example of the “scien- 
tific job shop," a type of firm which 
has become of particular interest be- 
cause of the industry-wide shortage of 
scientifically trained manpower. Un- 
like their counterpart, the design job 
shop, the scientific job shops have often 
proved their inherent capacity to blos- 
som into full-fledged industrial firms. 

Ramo-Wooldridge Corp., Los An- 
geles, Calif., has been cited as the clas- 
sic example of this type of outfit. An- 
other example is NDA (Nuclear Dc- 


\clopmcnt Corp. of America), W'hitc 
Plains, N. Y. Both of these fimis are 
now considered substantial industrial 
firms. 

Other Examples 

Other examples, wliich like TRG 
have not yet branched out and acquired 
sufficient assets to be considered sub- 
stantial but appear to liavc the tcclmi- 
cal potential to do so, arc .\ctokiiietics, 
formed by Princeton Unhersity scien- 
tists to consolidate their outside con- 
sulting work (AW Aug. IJ, p. 67), and 
General Nuclear Engineering Corp., 
Duiidci-n, Ha., fotmcrl by Dr. Walter 
11. Ziiin. formci director of the 
.\tgomic National Laboratory. 

Tlie one thing tliat the various ex- 
amples of this type of fimi apixxir to 
have in common is their rapid growth. 
Thev often expand from a handful of 
founding mcmlscis to many times the 
original mimbcts. In a few years, how- 
ever, they often feel growing pains 
wliieh are diagnosed as "lack of man- 
agement know-how." 

Then there is a crisis out of which 
Ihc successful ones emerge, very likely 
svith the aid of outside capital (AW 
Dec. 31, p. 67), tiansfomied into sub- 
stantial members of the industrial com- 
munity. Others like IRL (Industrial 


Research Laboratories), BalHmorc, Md., 
which is nosv research and development 
division of Aeronca Manufacturing 
Corp.. Middletown, O.. ate purchased 
by compiinics which feel they arc sliort 
in R&D engineering talent. 

TRG is in the growth phase. In 
three years it lias grown from a few 
founding members to almost 100 em- 
ployes. In this phase its income is 

ictical study and development jobs. 
Tliough TRG does not consider itself 
an aeronautical firm, 90% of its pres- 
ent income comes from tcscarcli related 
to aircraft weapons systems. 

Wide Diversity 

TRG's diversity is remarkable. Its 
|)iojccts include nuclear reactor pliysies: 
radiation damage to materials: liigli 
temperature metallurgy ; electromagnetic 
problems associated with missile reen- 
try; radomes: rapid scanning antennas: 
antennas for high speed aircraft; dop- 
plet radar; low noise maser amplifiers: 
atomic frequency standards; and stipct- 
sonic flow. 

Explanation of TRG's ability to 
handle this scope of fundamental work 
is the fact that almost all of its em- 
ployes arc men with degrees being 
utilized in the fields of their vvell-dc- 
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FM TELEMETRY 


TRANSMITTER 


RF POWER 


m 


small size 
low distortion 
high reliability 
high frequency 
stability 

Model 3125 Tranemitter 



Frequency Range: 215-235 me 
Frequency Stability: 0.01% 
Power Output: 2 watts 

Weight: 1.7 pounds 


Write P. 0- Box 37, Melbourne 
for complete data and prices. 


lip 

RADIATION 


INC. 




fined professional interests. Twenh- 
per cent of these men liave their Pli.D.s. 
In Ilians’ cases one or hvo of them repre- 
sent a department in tlieniselvcs. 

Dr. Tliomas Goldsmith, Jr., vice 
president in charge of |o\'crnmcnt re- 
search, Allen B. Dumont Laboiafo- 
rics, Inc., N. J., said TRG is able to 
handle many more complex problems 
than ordinarily would be associated 
with so small a firm because of this 
strongly individualistic and professional 

Goldsmith, whose laboratory is a 
client of the company, said he would 
compare TRG with Ramo-Wooldridgc 

TRG is a partnership of five of its 
senior technical members; Dr, Raphael 
Aronson, nuclear physics; Dr. Lawrence 
Goldmuntz, radar systems; Dr. Kalman 
Held, chemistry and materials; Dr. Alan 
Kay, microwaves and electromagnetics, 
and Dr. Jack Kotik, mathematics and 
hydrodynamics. 

Although most of TRG's contracts at 
present ate of a short term consulting or 
studs nature, TRG’s partnership docs 
not like to think that the company is 
limited to "scientific job-shopping.’’ 
Despite the limitations of its office 
building location, it has a gas dynamics 
laboratory svith three shock tubes— two 
periodic and one single shot— a micro- 
wave antenna range with darkroom and 
interferometer, a metallurgy laboratory, 
and spectroscopy facilities that now 
include nuclear resonance and arc being 
extended to include microwave spec- 
troscopy studies. 

Atomic Clock 

Eventually, the firm hopes to go into 
manufacture of some proprietary proj- 
ects like its "atomic clock.” 

Atomic clocks use nuclear resonance 
as a time standard. In practice they 
may use the nuclear resonance to moni- 
tor the output of a crystal oscillator 
within such narrow tolerances that the 
error would onh’ amount to 3 seconds 
in 100 years (AW Oct. 22, ’56. p, 103.) 
I hey ate being considered svhetevet a 
verv accurate self-contained time source 
is needed. Martin Company's RIAS 


• rugged 

> compact 

• reliable 



Temperature: — 55’ to +75’C 
Shock: lOOg 

Vibration: 20g, 20-2000 cps 

.Altitude: 0-70,000 feet 

Write P.^O. Bo^ 37, ^Melbourne 

RADIATION 

INC. 


iiicruoNies-avroNies •iNSTnumtniAiioN 
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ENGINEERS . . . OUR FUTURE LOOKS GOOD! 

How about yours? 


Cessna's steady, planned expansion is based 
on a healthy balance between commercial 
and military aircraft projects . . . and offers a 
reassuring potential for your career develop- 
ment and security. 

At Cessna, you’ll enjoy creative opportunities 
and engineering challenges without restric- 
tions, There are no dead-end streets for the 
man who sincerely wants accomplishments 
and advancement. An organization OF 
engineers , - . FOR engineering progress in 
aviation — Cessna can provide you a greater 
opportunity for your own personal security. 
Join Cessna and Grow with Cessna! 


Choose your assignments in • Airframe de- 
sign • Weight control • Power plant instal- 
lation (jet and reciprocating) • Airframe 
stress analysis • Jet propulsion • Production 
liaison » Technical illustration • Catalog & 
Maintenance writing • Engineering check- 
ing. Contact; Professional Placement Super- 
visor, Department AW. 


Cessna. 


i02 


subsidiai\ is considering tlicm fur its 
gravity experiments. Rome Air Dc- 
sclopinent Ccnlor plans to use tlieiii to 
implement the Nararho na\ igation con- 
cept which measures the time an elec- 
tromagnetic war e from a ground station 
takes to reach aircraft. 

Still another use for atomic clocks 
mentioned by TRG is for synchronizing 
the very short "on" pulses of ground 
beacons while a country is under attack 
so that these aids may be used for the 
defending interceptors and retaliatory 
bombers but not be available for the 
enemy attackers. In this use, \ etv short 
"beeps” would bo sent out fto’m the 
ground beacons according to a irregular 
but coded schedule. 

Tire friendly aircraft equipped ssith 
flic code and atomic clocks would know 
prcciselv when to expect the pulses. 
Meanwhile, the unprepared enemy 
would not be able to benefit. 

Many Agencies 

'I'RG ha.s worked for a large number 
of government agencies in its sliort life. 
It has had contracts from the Cam- 
bridge Rescarcli Center, Wriglrt Air 
Development Center and the Office of 
Scientific Research. Rccentlv, after a 
presentation to ARDC, Baltimore, 
TRG was qualified for a “systems re- 
quirement release” on the aiiti-ICBM 
program. 

Anti-ICBM systems must in less than 
one minute sense ICBM nose cone heat 
as it plummets down through the upper 
atmosphere from, say, 300,000 ft., and 
send up intercepting missiles. 

Besides USAF agencies, TRG has 
worked for the Office of Naval Re- 
search, The Applied Physics Laboratory, 
Johns Hopkins and the Oak Ridge 
National Laboratories. General Elec- 
tric Co., Olin Mathiesoii Co., Allen B. 
DuMont Laboratories and Bmnsn’ick- 
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FIRE 


Starter! Pressurized! Fire! 

And another ]S7 jet engine tunes up in one of 

belching flame with a rhythmic whine you’d 
think all production jobs on it were Cnished. 
After this testing, it should be merely a matter 
of a careful final inspection before shipping 
this jet engine. 

But Ml is where we start all over again. Every 
J57 engine is built, tested — then torn doiiii 


completely and inspected. The engine is then 
rebuilt and given a final testing. Only at this 
point is it ready to be submitted for acceptance. 
This is the way these engines arc built. 
.\dmiliedly this is a very careful process — but 
it’s the way of making sure these Ford-built 
engines do everything expected of them, under 
all conditions. 

These J57 jet engines must be dependable — a 
lot of people are depending on them. 



AIRCRAFT ENGINE DIVISION • FORD MOTOR COMPANY 
^401 so uth CICERO AVENUE_ • CHICAGO 29, TlLINO I^ 
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Balkc Colicndcr Co. haic been among 
its iiidustiia! clients. 

The increasing fornuitiun of ''scien- 
tific brain trust" firms like I'RC should 
be of some cneour.igemcnt to numy 
small to moderately large mamifacturing 
firms that want to either get into (or 
just as important, star in) defense busi- 
ness despite the armed services prefer- 
ence for firms with a iimpondctaiice 
of engineering talent. This is becom- 
ing more and more pronounced under 
the weapons system type of |)r<icurc- 
ment. Bv arrangements like plastic ra- 
donic n'umufacturcr Brmiswick-Balkc 
Colicndcr Co. has n ith TRC. it is pos- 
sible for a piudnctioii finn to be in a 
more competitive bidding position, ^et 
not go into all the many tribulations of 
trying to build up and keep Iiappv' a 
large engineering group. 

Recruiting Ease 

Many firms that arc constantly run- 
ning heavy recruiting programs would 
envv the success which young I RC has 
had in attracting and holding top level 
men. Apparently TRG's .success in 
this respect is not so much one of liigli 
>alaries as the opportunity to join an 
arganization run by scientists for scicn- 

.Man Oppenheim, (M.S. New York 
Universitv), one of the first empbves to 
join 'i'RG, told .-kviAi in.'s W li'.k "in 
tills firm you arc allowed to slant vriur 
ivork towards vour own professional 
interests. It is a nice balance between 
(he often too-aeadcmic atmosphere of 
inanv imivcrsitics and the usual imper- 
sonal ahiiosplicrc of most maiuifactnr- 
iiig companies.’’ 

However, firms like I RC also have 
problems. I'or one thing, one obsen er 
of the situation has told .\vi.viiox 
Wfek that under the new weapon svs- 
teiiis cciiiccpt the trained men in the 
sovermnent agencies, such as at Wright 
I'ield. who fotmerh bought rescarcli 
.md development from small firms, arc 
being by-pas.scd. In their place the 
small companies have to deal with 
agents of the large jirivatc firin.s which 
US.-U'' lias awarded the huge weapon 


mciit contract rather than farm it out is 
cspc-cialK true of RilD, tlic observer 
commeiitcd. In fact the large com- 
panies claim that they must do all of 
the important research under their own 
root because they need the knowledge 
to manage the systems. 

The reasoning is understandable— 
but it does not leave the ha|)piest out- 
look for the small research firm. 

Airline Radiation 
Ha/ardts Diseussed 

R-idiation hazards— a growing con- 
cern ill aircraft operation because of 
the increasing use of jirbcrrnc radar 
and X-ray inspection-was one of several 
subjects eoiisielered at a recent meeting 
of the National Safety Council Air 
Transport Section held at Marinette, 

Safety precautions relating to serv- 
icing airborne radar cr|uipmcnt and to 
X-rav inspection of aircraft and their 
eomponc'iit.s arc currciith under pre- 
liminarv study . Members at tlic meet- 
ing rccbmnic'iided that a data sheet on 
procedures for tliese two types of work 
be prepared bv the .Aeronautical In- 
dustries Section of the National Safety 
Council. Ihc data sheet would bo used 
bv e-dcIi airline in drawing up its own 
pcniiancnt regulations for tlie-se func- 


FOR BETTER BUSINESS 
FLY TO HAMILTON 



ONT. CANADA ■/ 


ADEQUATE FACILITIES 
FOR BUSINESS AIRCRAFT 


HAMILTON MUNICIPAL AIRPORT 

Mount Hope, Ontario, Canada 


Small Firm Plight 

rluiugh there are many good things 
about the weapons system concept, said 
this observer, the plain result so far as 
the small companies arc concerned is 
th.it (he big fellows naturallv use every 
excuse to grab as much of the research 
imdcr their ovvn wing as they can. 
Naturally they want to make sure they 
have proprietary owneisliip and iu- 
housc know-ligw on all phases of the 
new weapons system so they will be in 
top position to bid on succeeding weap- 
ons svstems. This tendenq- to grow to 
the limit of a weapons system inamigc- 
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Navy UnveUs APN-67 Doppler Navigator 


:ind Ouhidun Miccoiii companies. 

This opens the way to civil use of 
the technique wliich lias proven so 
Viiluable in military operations, partic- 
iilarlv over areas not cquip|)cd with 
ground-based aids. Interest of the in- 
ternational airlines was evidenced by 
their large turnout in Miami for the 
.^rine Airline Electronic Engineering 
Committee (AEEC) meeting where 
dijppler systems were a major agenda 

Lightweight Claim 

Rvan says its APN-67 is the lightest 
ucight dopplcr auto-navigator now in 
ptoduetion, a claim which may hinge 
on the definition of the word produc- 
tion. Several other lightweight syatcrn.s 
arc currently in design or prototype 

Liiboratorv I’ot Electronics is build- 
ing prototypes of its APN-105. a dop- 
)sler auto-navigator comparable to the 
APX-67, which weighs about 130 lb. 
General Precision Laboratory recently 
received a contract from ^Iartin to 
produce its APN-102 an 85-lb. dopplcr 
svstcin that provides only ground speed 
and drift angle information. Tlic British 
Marconi .AD2300 dopplcr system 
weighs about 130 lb. (It was shown at 
lire -Atinc .AEEC meeting.) 

Rvaii itself has a civil system under 
design, called the Model 107C, which 
provides .APN-67 functions plus great 
circle course and distance to destina- 
tion information. A stripped down ver- 
sion. called the Model IH. will provide 
onlv ground speed and drift angle. It 
weighs about 83 lb.. Ryan says. 

All of these systems employ similar 
dopplcr techniques, i.e. bouncing two 
or inotc radar beams o5 the terrain, 
measuring the dopplcr shift resulting 
from aircraft or missile motion (AA\' 
I'cb. 4. p. S3). 

I'he number of navigation services 
provided depends on the sophistication 
and complexity of the navigation com- 
puter used. 

APN-67 Features 

The 200 lb. APN-67 provides the 
following navigation information: 

• Ground speed. 

• Drift angle. 

• Present position, in latitude and longi- 

• Ground track and deviation from 
desired course. 

• Distance traveled along the ground. 

With the addition of a 25 lb. great 

circle computer, the APN-67 can also 
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By Philip J. Klass 

Eirst details on its AN/APN-67, a 
200-lb- self-contained dopplcr automatic 
navigJtioir svstern which gives the pilot 
his true ground speed, distance traveled, 
drift angle, deviatiun from desired 
course and his present latitude and 
longitude were revealed by Ry-an -Aero- 
nautical Co- 

Ovcrall system errors ate quoted at 


about 1%. with distance traveled etroi 
less than 4%, neglecting errors in the 
beading reference and sea motion when 
used over water. 

I'hc .APN-67. ill pilot production for 
the Navy, is one of 13 U. S. dopplcr 
•uito-navigator systems recently de- 
classified by the Defense Department. 
Declassification followed similar action 
by Britain and Canada on dopplcr 
systems that were developed b\ British 


AN/APN-67 doppler auto-nav^tor gives pilot his present position (latitude and longitndel. 
drift angle, ground speed, distance traveled, ground track and deviation from desired course 
without reference to anv gronnd-based navigation system. 
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give tlic pilot his grcat-circle course and 
distance to his destination, or back to 
liis b-ase. I'ot sliorter range operations, 
a 12 ib. rliumb-hnc computer can be 

The .APN-67 includes ground-speed 
and drift-angle inemorv provisions 
which enables the navigation computer 
to operate in a dead-reckoning mode 
whenever there is a momentarv loss of 
signal, tor example, during aircraft 
iiiJiieuvcrs or wlicii radio silence must 
be nuiiiitained over enemy territorv. 
Eor military aircraft which may undergo 
almost continuous maneuvering, a 12 
lb. wind memory computer can be 
added which provides nrore accurate 
dead reckoning. 

Continuous- Wave 

The APN-67, and its civil counter- 
part. employ continuous-wave (CA\’) 
tcebniques, an outgrowth of Ryan's 
early post-war work in developing a 
guidance system for its l''ircbitd air-to- 
air missile. Initial APN-67 research was 
earried out by the Naval Research 
Laboratory . The APN-67 operates at a 
frequency of 13,500 me. and radiates a 
power of about 900 watts. ’I'hc system 
includes the followitig major elements: 

• Rcccivcr-Transmiltcr, which includes 
an integral flush-iiiouiited antcmia and 
r.idome. 'Hie antenna reflector, a 
modified parabolic shape, is div ided into 
two halves by a vertical partition (sep- 
tum), one half u.scd for transmission 
and the other for reception. Two feeds, 
one on either side of the antenna 
longitudinal centerline, illuminate the 
transmitting portion of the reflector to 
produce two beams, aimed aft, one on 
cilhet side of the aircraft longitudinal 
centerline. I'vvo co-linear feeds trans- 
mit reflected energy received from the 
ground to their respective mictovv.ne 
CTVstal detectors, vviictc superhet tech- 
niques are used to produce an audio 
frequciitv signal eorresjjonding to the 
dopplcr frequency shift. E'or the range 
of .lircraft speeds at which the .APN-67 
is designed to work (SO to 300 kt.). 
this results in a dopplcr shift of 1 to IS 

• Signal Data Converter (SDC). llris 
is a dual-chamicl amplifier vvhicli cm- 
plms narrow bandpass filters to locate 
and track the power-center frequency 
in the dopplcr shift spectrum, which 
corrcs|jonds roughly to the dopplcr shift 
that would be obtained if the radar 
beams wnc infinitely small in diameter. 
(In practice they arc about 2J to 3 deg. 
wide.) The SDC introduces an empit- 
icul compensation for the Pact tliat the 
powcr-ccnfct frequency is not ex.ictly 
the same as the beam center. Either of 
two different compensations can be 
selected by the pilot depending upon 
whether the aircraft is flying over land 
or water. The output of the signal data 
converter consists of two synchro signals, 


Doppler Who's Who 

Folleming is a list ot the 13 U.S. inilihiiy dopplcr navigation systems recently 
deela.vsificd by the Defense De|iaitmcnt and tile equipment niamifacturecs: 

• .\PN-66: Gencifll Precision Laburaturv'. (.Auto-navigitor.) 

• .APN-67: Ryan Actonanlical Co. (Aiito-iiavigalor.) 

• .\PN-77: Sanders .issoeiates. 

• .APN-78: Laboratory For Elcctionics. 

• APN-79: General Electric, (.Anto-navigalor.) 

• .APN-81: Gcneial Precision Laboratory. (Ground speed, drift indicator onlv.) 

• .U*N-S2: Gcnei.-il Precision Laboratory. (.\PN.81 plus Ford Instrument ASN-6 
navigation computet.) 

• .\l’N-89: General Precision Laboratory'. (Modified APN-81.) 

• .APN-96: General Precision Laboratory. 

• .APN-97: Kyjii Aeronautical Co, (lleiicoplct version ot -APN 67.) • 

• .APN-99; General Precision Laboratory*. (APN-81 plus Ford InstTunicnt ASN-7 
navigation computer.) 

• .\PN-I02: General Precision laboratory. (Ground speed, drift indicator onlv.) 

• .VPN-105; Laboratory For EleclTOiiics. (.Autu-navigator.) 
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COMPLEX SPOTWELDING PROGRAM AT RYAN IS 
SEVERE TEST FOR NEW SCIAKY COUNTER CONTROL 


Ryan Aeronautical Company, San Diego, 
California has achieved a signiheant hrst 
in resistance welding — automatic spot 
welding of large contoured fuselage pan* 
els for the Boeing KC-135 and '"707” 

Referring to rheir new Sciaky Counter 
Controlled Welder. Mr. Bob Fullerton, 
Ryan's Senior Welding Engineer, stated, 
"This is one new welding development 
that really does what the advance an- 
nouncements promised." 

PRECISE CONTROL 

Early in the program, it became obvious 
that precise control of ail welder func* 
tions and absolute production consistency 
of welding was essential. Introduction of 
the new Predetermined Electronic Coun* 
ter Controlled Welder by Sciaky helped 
solve this problem. 

Here, for the first time, is a welder in 
which functions are controlled to a frac* 
tioQ of a cycle of altetnating current 
Control settings are realized with eitact- 
ness. The unvarying accuracy of counting 
is maintained throughout the entire range 
for the longest run at the highest pro- 
duction rate. Any production control set- 
ting is readily reproducible at any time. 


CONSISTENT, SAFE WELDS 
The consistently safe welds produced by 
the Sciaky Counter Weld Control are es- 
sential to the Ryan program since the 
skin is a load-bearing member. In addi- 
tion, the size of the assembly — largest 
every sub-contracted in the industry — 
will not tolerate even the possibility of 
rejects due to imperfect welds- 

Thc importance of consistently perfect 
welds is emphasized by the tremendous 
number of sporwelds in the aft fuselage 
sections of the Boeing jet tanker-trans- 
ports. Approximately 77,000 spot welds 
ate required to join skins to skins, skins 
to doublets and stcingers, and bulkhead 
components together. 

TAPE COMMAND 
OF WELDING OPERATIONS 
Welding operations on the various as- 
semblies can be controlled by a tape com- 
mand unit providing complete piece part 
positioning in all directions, Automatic 


interlock between positioner and welder 
is required. This would provide more 
automatic operatiotu 

COMPLEX TOOL-UP 
Handling and positioning the aluminum 
skins also presented a major problem. 
Ryan solved this by installing huge posi- 
tioning tables with push button controls 
to permit automatic feeding. 

The characteristics and consistent op- 
eration of the Sciaky Counter Controlled 
Welder combine perfectly with the auto- 
matic abilities and consistency of the 
Ryan positioning table to satisfy the re- 
quirements of this complex production 
assembling operaiion- 

LITERATURE AVAILABLE 
Technical bulletins completely describing 
the new Sciaky Predetermined Electronic 
Counter Weld Control are available. 
Write on ytjur company letterhead re- 
questing Bulletins 338 and 339. 


Put Profit 
Mo MuHufacturing 


Sciaky Bros., Inc., 4935 West 67th St., Chicago 38, III., Portsmouth 7-5600 
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■ WAH FRANS 


SAC ‘MISSIONARIES SET 
OUT TO PIONEER PARTS 
AND ACCESSORY SALES 
TO THE AIRLINES 


RESULT; CURRENT 
MULTI-MILLION DOLLAR 
SALES TO IR AIRLINES 


1FisHing:s_go o dtdo.' 


YOU NAME IT.. I 
WE'VE SOT IT/J 


SUPPLlS^MD NEVJ IDEfiS 
ALSO FLOW TO FIXED BASE 
OPS, LAPSE AND SMALL 


DISTRIGAJTIOM DIVISIONS 
HAVE OPENED IN 
KANSAS CITY AND DENVER 


ground speed, drift angle and course 
dcvuitioii (from desired track) indicators 
as well as to provide inputs to an auto- 
matic navigation coiiipntci. 

Two Computers 

Ryan offers a choice of t«o types of 
navigation computers for use with tlic 
APN-67. 

Both arc clcctco-mechanical analog 

• Great-circle computet contimunisly 
and automatically determines and indi- 
cates great circle conrsc and distance 
to any desired destination or waypoint. 

• Rhumb-line computer gives rlninil>- 
linc course and distance to destination. 


for figlitcr tspc aircraft nliich operate 
over siiorter distances. 

The great-circle computer meludcs 
built-in cam eomi)cns.ition for magnetic 
\aiiation (difference Ijct'vccn true and 
magnetic north) and compass errors 
(magnetic deviation). 

The Al’N-f)7 analog computers «cre 
developed for Ryan bs' Kollsmaii Instrvi- 
inent. In the chil dopplcr auto-nasiga- 
tot. Ryan pLins to use electric analog 
computation, emplosing resoh'Cr.s and 
potentiometers to rcJucc computer 
weight and size, according to John 
Bowden, of Ryan’s cicctroiiics engineer- 
ing department- Tlie Model 107C 
also niil provide dahi stabilization for 


one proportional to port beam dojsplcr 
shift, the other to starboard beam shift. 
• Ground Miles & Drift Angle Com- 
puter (CMDA). This cleclro-mcchim- 
ical analog computer first compensates 
the port and starboard signals for air- 
craft pitch, toll and altitude cliangcs 
whicli otherwise would introduce errors. 
The compensated dopplcr signals ate 
then added vectorialh to product a 
signal proportional to aircraft ground 
speed along the direction of aircraft 
heading. Subtracting the two dopplcr 
Signals produces a signal proportional 
to aircraft drift. The vector addition of 
the sum and difference signals is pro- 
jjortional to airplane ground track. 
I'licsc three output signals from the 
GMDA ate usci to actuate cockpit 



RCA ANNOUNCES ... THE 


AVQ-eO AIR TRAFFIC 

CONTROL TRANSPONDER 



Designed for airline, business, and military transport use, 
the AVQ-60 Air Traffic Control Transponder automatically and 
instantly enables the traffic control radar to locate and 
positively identify aircraft within its range. 

Its unique features include the use of a beam switching 
tube for coding, eliminating the conventional tapped delay lirie 
and many other components. Sectionalized construction 
permits easy maintenance accessibility and. if desirable. 

rapid interchange of individual subchassis. 

The AVQ.60 is designed to comply with the requirements 
set forth in ARINC's Characteristic 532-A for 
Air Traffic Control Transponders. 


Custom Aviation Equipment 

RADIO CORPORATION of AMERICA 

11819 W. Olympic Blvd., Los Angeles 64, Cal. 



irciittT iiiiglcs of iiircraft pitch anti 
mil tlniii the APN-67. currently lim- 
ited to about =15 degrees. 

CW vs. Pulse 

•Mtlioiigh there is general agreement 
that dopplcr auto-navigators arc ex- 
tremely valuable aids, there is a strong 
.split o\cr the relative merits of CtV 
ststems and pulso-hpc svstcins. Ryan 
is ixrhap.s the foremost |)roponciit of 
C u ; General Precision Laboraton and 
Laboratorv I'or Electronics arc found 
in the poise camp. 

Here arc some of the advantages that 


Ryan engineers cite for their CW ap- 
proach: 

• FInsh-inonntcd, non-rotating anten- 

• Less coinplexih' in system design. 

• Greater signal-to-noisc ratio at high 
altitudes. I'liis is particularly impor- 
tant over smooth water where signal 
icturn is low. Tests run on the .APN- 
67 at 40.000 ft.. 450 kt. show a signal- 
to-noisc ratio of 36 db. over land, 21 
db. os'Cr sea water in Beaufort sea state 
1 (rclativci)’ smooth), according to 
Bowden. 

• Loner ]>owcr. In a C5V system the 


cnergr is concentrated in a natron fre- 
qticncv band, not dispersed In a innn- 
hor of sidebands as in pulsc-typc sys- 
tems. Bowden points out. Total posver 
consumption of the .APN-67 is les.s than 
1 kw.. Ryan says. 

• No “altitude bole” jiroblcin. '1 his 
plicnomcna, characteristic of pulsc-tvpc 
systems, occurs nheii a pulse of cello 
energy rc.ichcs receiver at the same in- 
stant as a pulse is being transmitted, 
causing loss of the received signal. 
Changing the pulse repetition frequency 
can reduce the effect, but adds cquip- 


► Plioto-clcctric IR Dctcctor-Plioto- 
cmittcr type IR detector, rc|>orfcdl; 
scnsitiie out to a wavelength of six 
microns, has been developed by infra- 
led section at Naval .Air Dc'elopnicnt 
Center, folnissillc. Penna. Technical 
report^on elciicc will be ready soon for 
distribution to qualified goi'crnmcnt- 
indastry rcprcscntatiics. 

► IC.AO Plans Scatter Network— Direct 
loicc-tclctypc link betneen Europe and 
•America, using three forward scatter 
radio stations and a new .Atlantic cable, 
has been announced by International 
Ci'il As'iation Organization. Entire 
network is slated to be opoiational in 
1960 and will proiidc one s'oicc and 
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MINIATURE PENDULOUS ACCELEROMETER 


ttd) iu; division for iccorcling 128 differ- 
ent temperature, pressure and/or strain 
readings simnltanccmsly. System in- 
cludes prosision for cons'crsion iiitn 
liiiiary code for automatic coin|)utcr 
prrsccssing of tlic recorded data. 

► Bell Landing System Check-out- 
Navy will soon install improved sersion 
of the Bell Aircraft automatic landing 
svstem aboard an aircraft carrier for 

► Passive Radar Rceonnaissanee— Rome- 
Air Development Center has an-arded 
contract to Stroniberg-Carlson for dc- 
iclopmcnt of |roiind-based reconnais- 
sance svstem using new tvpe radar 
techniques. Stromberg-Carlson snl)- 
contractors on program inelndc Convair, 
hfelpat and Pickard & Burns. 


Integrating Accelerometer 


0.001 G 

four teletype channels. Scatter stations 
nill be located at Natssaq. Gtcciiland. 
Gander, and at Reskjasik. Iceland. 
Cable will connect Reykjavik with Prest- 
wick, Scotland. 


o (MIG). 

► M-1! To Piodnce •Tdiots"-North 
American -Aviation lias licensed Minne- 
apolis-Honeywcll to manufacture tlie 
Inslmmaitation Digital On-line Tran- 
scriber (IDIOT) dcsclopcd by its Rock- 


► PAA to Evaluate Synchronous Detec- 
tion— General Electric’s synchronous de- 
tection tcchniqiic will get an operational 
evaluation b\- Pan -American Airwais in 
the Pacific area to see if it can m-ciroinc 
frequent outages experienced with con- 
sentional -AM in liigh frequency com- 
munications. 

► New US-AF Radar— Bendix Radio will 
develop new air traffic control suncil- 
lance radar, with range of more than 
100 miles, under S2.2 million contract 
received from Rome .Air Dciclopmciit 

►Too Niany ConvcnlionsJ-Increasing 
iiumiscr of tcclmical eomciitions and 
trade shows, and cost of cxhibitii^ at 
such shows, has prompted Radio-£lec- 
tronics-Tciesision Manufacturers -Assn, 
to send our survey questionnaire to its 
members. Object is to detennine num- 
ber, type, cost and dcsirabilitv of shows 
which mciiibcrs must consider in tlicir 
cxliibit planning. Results will be an- 
nounced later. 



NI-10 Indicator 

cator. Type NI-10. seff-habilcing potenti- 
oiiictci type, uses nioiing tape display in 
stead uf [wiiited foi greater accutaev, Dc 
veloped by Dougins .Aircraft Co. for flight 
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Hughes has been 
the leader from ihe 
beginning in 
applying electronic 
computers to 
airborne fire conirol 
equipmem. Today 
every U.S. Air Force 
and Canadian 
conliiienlal defense 

Hughes-developed and 
Hughes-manuJ'aclured 


Product 
Design at 

HUGHES 

WEAPON 

SYSTEMS 

DEVELOPMENT 

LABORATORIES 


As the intercept problem becomes more and more 
automatic, additional equipment such as new-iype 
computers, control surface lie-in (CSTI), autopilots, 
and other units must be integrated into the system. 
Faster speed and heavier engines dictate more stream- 
lining— and hence less space for electronic gear. The 
result is even more miniaturization and compact 
packaging, evolved from special techniques. 

This all means Chat now Ihe product design engineer 
is more important than ever before. In the Product 
Design Laboratory he is a vital part of the formal 
link between the Research and Development activity 
and Ihe optimum configuration and installation ar- 
rangemenls for the systems "black boxes.” 


HUGHES I ^ 


These posirions in Ihe Product 
Design Laboratory are open now 
in the Weapon Systems 
Development Laboratories: 

IN THE GUIDED MISSILE AK£A 


of airborne telemetering 
equipment for guided missiles, 







HUGHES AIRCRAFT COMPANY 

Culver City, Las Angeles County. California 



NATIONWIDE 



Expansion not only implies growth but 
'■ also VIS plies progress 
..The improiemenl of quality and service. 


complete facilicies 
loi [he manulaccuie 
and assembly 
of 

Titanium, 

Steel 

and Hi-icnsile metal 
Aiiciafc and 

components. 


AI-TAM I U CORPORATION 


WM. NOTHERN FiEUQ 
TUL-L.AHOMA. TENNESSEE 


225 OREGON STREET 
EI-SEeUNOO. CAUF^RNIA 



Expansions, Changes 
In Avionics Industry 

Reeves Instiuniciit Corp. lias opened 
nciv S500.000 tcscarcli and production 
facility at ih Roosevelt field, N. Y., 
plant. Facility is producing flailed 
gyros and accelcrometcts to production 
tolerances of 10 millionths of an inch, 
company says. 

Siipcr-coiitrolled laboratory has air 
filtration system which Icccps out dust 
particles us small as 0.5 micron (12 
millionths of an inch). 

Other rcccntiv anmnuitcd expansions 
and changes in the avionics industry 
include; 

• Iluffoid Corp. and Unitronics Corn, 
will merge with Siegler Corp., if stock- 
holders approve, to become operating 
divisions. Unitronics is p.irciit corpora- 
tion for Olympic Radio St 'I'elcvision 
Co.. Long Island City. N. Y. Hiifford, 
El Scgmido, Calif., makes stretch form- 
ing equipment- Sicglcr, with executive 
offices in Anaheim, Calif., is an elec- 
tronic equipment nuinufacturcr. Com- 
bined comiunies will be headed by 
John G. Brooks, president of Siegler. 
and arc expected to gross more than 
S75 million annually. 

• Radio Corporation of America will 
build 152,000 sq. ft. airborne systems 
laboratory near Bedford, Mass., on 
Route 128, to house operation now lo- 
cated at Waltham, Mass. 


• Sperrv Rand Corp. will build S2 mil- 
lion facility at Clearwater, Ri„ for de- 
velopment and testing of microwave and 
electronic test equipment. New fa- 
cility is slated to be in operation within 
a t ear, is expected to employ 150 scien- 
tifie and technical people. 

• Universal Transistor Products Coqr. 



Inis moved to new larger facilih’ at 56 
Sylvester St., Westbury, L. 1.. N. Y- 

• Leland Electric Co., division of .Amer- 
ican Machine &• Foundry Co., has 
moved all engineering and sales per- 
sonnel for aircraft products to new HO.- 
000 sq. ft., S2.2 million plant in Van- 
dalia, Ohio. Company expects to trans- 
fer all aircraft products manufactuting 
from Das ton to new N'audalia plant 
within next few months. 

• Strombccg-Carlson has opened two 
new buildings, with one million sq. ft. 
of additional space, more than doubling 
ptcviou.s Rochester facility. 

• Airysax Products Co. has optmed en- 
gineering offices at new plant in suburb 
of Ft. Lauderdale. Fla. New plant, 
when completed this month, will in- 
clude production facilitics- 

• Minncapolis-Honeaavell has com- 
pleted transfer of 


guidance engineering staff to new 
cility at St. Petersburg. Fla. Staff n 


fa- 


by y 




• Ltxkhced's Missile Systems Division, 
Sunnyvale, Calif., is building facility for 
design and testing of adianced missile 
antennas and radar devices. Facility will 
include provisions for making tcflcc- 

mciits, a 20 X 70 ft. anechoic chamber, 
and a dielectrometer room for measur- 
ing dielectric constant of various mate- 
rials. 

• General Precision Laboratory has 
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INFHA-RED IS 
ULTRA-MODERN 


Aerojet offers Quelitied eneineers and 
scleriUsis unparalleled ppportunities In 
every area of the guidance and propulsion 
field. 

Electronics Engineers 
Physicists 

Mechanical Engineers 
Chemical Engineers 
Eleciricai Engineers 
Aeronautical Engineers 
Civil Engineers 
Metallurgists 
Chemists 
Mathematicians 
Technical Editors 


X-7 Command Station 

iph (nbuve) over Holloman Air 
od b> Inn 


oipcned 25,200 sq. ft. environmental test 
building at Pleasants illc, N. Y. 

• EleetroData Division of BciiioukIis 
C ot]), lias completed cnlargcmeiit ot its 
Pasadena. Calif., plant, ptoiiding total 
floor spare of 250.000 sq. ft, 

• Tlic Bristol Co., Waterburv. Conn., 
has opened new branch facton and re- 

C ir laboraton' at 6800 East .\cco St. in 
IS Angeles, and a .similar facility at 
3617 West Alabama in Houston, Texas. 
Coiii|).iny also nimed its Pittsburgh 
cfficc to 2250 N'oblcstown Rd. 

• Consolidated Electrodynamics Corpo- 
ration, Pasadena, Cal., lias established 
a new diiisioii to be called DataTape 
Division. It will specialize in engineer- 
ing, design and maiuifacturc of a stand- 
ard instrument line of magnetic-tape 
recording and reproducing equipment. 


NEW AVIONIC 
PRODUCTS 

Components & Devices 

• Miniature floated rate gyto, Model 
55.000, is available with maximum rate 
of 1 to 1.000 degrees per second, cm- 
ploi's inductisc signal piclr-oif witli high 
power output. Damping ratio reportedly 
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t944... RESEARCH • 1957... MASS PRODUCTION 


For 14 years Aerojet-General has pioneered 
the research and development of infra-red devices. 
Now, Aerojet and Aerojet alone has perfected 
the high-volume production of infra-red systems for: 

GUIDANCE 
WIDE-ANGLE SEARCH 
AUTOMATIC TRACKING 
GUNFIRE CONTROL 



Electronics engineers... physicists. ..Aerojet Invites you 
to pinpoint your own targets, "lock on" your own future,., 
in the dynamic new field of infra-red. 

Wrfte: Director ot Scientiitc and Engineering Personnel, 

Box 296N. Azusa. Calif, or 

Box 1947N, Sacramento, Calif. 




LOOK TO ARROWHEAD for the three basic types of aircraft ducting and for new ideas, new 
materials, new techniques. Whether your unique problem involves temperature extremes, vibration, 
movement or misalignment. Arrowhead will design and fabricate ducting components to your particular 
applications— using stainless steel, flexible fabric-rubber or rigid plastic-fabric laminates or a combi- 
nation of these. 


Arrowhead, the only single source tor these three 
types of aircraft ducting, has the experience, the 
ability and the facilities to ututwer your ducting 
problems. Arrowhead held engineers are located 
in all aircraft centers. 

Wrilt tor new detailed applicaiioa chart 


jS^POWHEAD /sr / 

I m _ # Meaul-Bower / 

/ products / Bear, age. Me./ 

2300 


2300 Curry Street, Long Beach, Cofi/orniVi 


is iiiaintainec! within 0.1 over tempera- 
ture range of -55C to 85C. Notden 
Kctay Corp., Commerce Road, Stam- 
ford, Conn. 

• iMiniatiirc rate gvio, Tvpc GN, is 
iivailable witli full settle rates up to GOO 
degrees per second, with tlircsholel tmd 
icsohition of 0.01 degrees per second, 
suitable for operation at tcmperatuies 
of — 55C to lOOC under lOG linear 
vibration from 0 to 2,000 qw atid siiock 
ttp to lOOG. Gyro has variable reluc- 
tance pick-off with linearity of 0.1% 
to onc-ltiilf full settle range, withiit 2% 
for full range. Unit mcasiitcs 1 iit. dia. 
X 2J in. long, weighs 3.S 07. Mimic- 
.ipolis-Honeywell. Bo.ston Div., 1400 
Soldiers f ield Rottd, Bostoti 35, Mass. 

• Precisian single-tum potentiometer, 
Model 130, designed to militarx' specs, 
ts available with staitdard lincarih- of 
0.5% or better upon request. Unit has 
standard resistance range of 10 to 
30,000 ohms, with standard tolerance 
of 3%. Temperature range is — 55C to 
S5C- Life rcportcdlt exceeds 1 million 
operations. Unit is aitiilable with num- 
ber of taps or high temperature (1 50C) 
coils. Spcctrol I'.Tectronics Div., Carrier 
Cotp.. 1704 South Del Mar .We., San 
Gabriel, Calif. 

Laboratory Equipment 

• l'iiue-li-pulM .lwii;lit converter. Model 
ni-3U0, can measure time intcrsals in 
the range of 0.25 milli-microsoeond to 
1 mierosecond. with Tcsolution times 
in the order of 40 micro-microseconds. 
Instrument output is a pulse ivliose 
aniplituelc is proportional, within 1%, 
to time interxal being me.tsurcd. Read- 
out can be accomplished bs- a nnilti- 
chamici pulse height analvxet or oscillo- 
scope. Kl Dorado Llcetronics Co., 1401 
Middle Harbor Rd., Oakland 20, Calif. 

• Dual Piiltrator, new tyjx: of test equip- 
ment. provides two pulse trains with 
variable spacing and duration times, 
tor simulating radar returns from mul- 
tiple targets or un.synchtonizcd he.icoii 
replies. Device reportcdlv does the ivork 
of 20 single pulse generators of con\-en- 
tional type in cascade. Kach train has 
10 pulses with variable spacing and 
cKiratiou time. Any of the pulses inav 
be omitted or added to the pulse trains 




dpm OPPORTUNITIES 
in the AIRFRAME FIELD! 

These are positions offering unusual opportunities in the 
airframe field. You will have many advantages and interesting 
opportunities with a rapidly expanding firm. We are one 
of the nations leading designers and producers of Aircraft 
components in the military and commercial fields. 


now have openings for: 

' Project Monogers 
' Plant Layout and 
Facilities Manager 
' Facilities Supervisor 


> Chief Tool Designer 
I Methods Engineer 
' Tool Planners 


P.5427 Aviation Woeic 520 N. Michiean Avonuo, Chicago, Illinois 
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by iiiLMiis of selector switclies. Pulses 
niiiy be iiitcrliiccd or positioned coii- 
scaitiveiy. I’nlse nidtb ningc is 0.5 to 
0.6 niicroscconds; pul.se spiiciiig is 2 to d 
niicrosccoiids. Additional details are 
available from Patkard-Bcll KIcctronics 
Cotp., reclinical Products Div., 12555 
5\'cst Ohnipic Bb'd., Los Aii|cles. 

Instrumentation 

• Tlicrmocoiipic.s, called "Delta-Cou- 
ples," designed to measure tcinpcratures 
at ill-wall locations, craploi- ribbon 
jiinetioiis embedded in "weld miggets ' 
at selected depths in the J in. threaded 



plugs of steel and aluminum. Units can 
be operated from —30 to l.OOOF in 
steel ]>hig.s. up to melting point in 
aluminum pings. Detroit Controls 
Corp.. Redwood Cits. Calif. 



• Sc'cn-ehaiinel a.c. amplifier, lineal 
williin J db. from 2 to 100.000 ejrs.. 
ptosides voltage gains of 1.0 through 
100. selectable in 1 1 steps witliout deg 
radatioii of signal-to-noise ratio. Noise 
and hum are quoted at 30 niicroi olts or 
less referred to input oscr the 100 let. 
bandwidth. Output voltage is 10 v. rms. 
into 50,000 ohms and 1,000 nimfd. 
ca]).ieitancu in |)amllel. Accuracy is 2% 
at any gain setting. Duiamics Instni 
mentation Co„ 1 1 IS Mission St., Scmih 
Pasadena, Calif. 
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replaces steel springs In big Tractor Trailers 


The “load euahion” is an important innovation in tandem suspension. Devel- 
oped by the Hendrickson Mfg. Company, it is made of Enjay Butyl and 
replaces steel leaf springs. Utilizing the great strength and impact resistance 
of Enjay Butyl, the “load cushion” gives the ultimate in a soft, easy ride 
within the complete range of loading, from empty to full, Besides giving a 
smoother, steadier ride, it increases tire mileage, reduces weight and »gnifi- 
cantly reduces wear and tear on equipment. 

Enjay Butyl has proved to be the answer to problems in many fields of 
industry. It may well be able to cut costs and improve the performance 
of your product. Low-priced and immediately available, Enjay Butyl may 
be obtained in non-staining grades for white and light-colored applications, 
Get all the facts by contacting the Enjay Company. Complete laboratory 
facilities and technical assistance are at your service. 


Pioneer in Petrochemicals 

ENJAY COMPANY, INC., is West Slst street, Naw VorU is, N.r. 

Akron • Boilm • Chicago • Lon Angeles • New OrlrsHs • Tulsa 



Enjay Euiyl is the super-durable rubber 
with oiUstaniing resistance to aging • 
abrasion • tear • chipping • cracking • 
ozone and corona • chemicals • gases 
• heat • cold • sunlight • moisture, 
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TOUGHER, "HARD-TO-HANDLE” METALS TAKES 
THE IMPACT OF THE 


CECOSTAMP 



0BG0c3ti'/I\CD 


THE CECOSTAMP provides a controUed impact 
blow not obtainable on any other press. The opera- 
tor has, at his fingertips, lull command of the ram 
tor shorp blows or squeezes as the job requires. 
This control of the blow intensity assures the correct 
impact and pressure required by the metal being 
formed. It eosily forms, to a permanent set, the 
"hard-to-handle” metals such as heat treatable 
aluminum alloys, austenitic stainless steels, mogne- 
sium and titanium. There are stondard Cecostamps 
to fit nearly every requirement with working areas 
from 21" X 18" to 120" x 120". Stroke of ram can 
be increased for deeper draws if necessary. 

Send lor Bulletin 30-L-5. 



Cost Tempers Rubber Planes’ Civil Hope 


Improvements in rubber airemft de- 
signs here and in England arc shown 
in the latest configurations rescaled by 
Goodyear Aircraft Corp. and M. L. 
Utility Aircraft, Ltd. Planned otiginally 
for inilifarv applicabons, both aircraft 
are seen by their manufacturers as hav- 
ing potential dc^■c]opmcnt into Ion-cost 
liglitplancs for pleasure flyers. 

If such interest should develop, prices 
obviously would have to be scaled down 
from those presently mentioned. A 
Goodvciir representative estimated that 
price of that company'.s G.^-4-17 Inflato- 
plane would be approximately S5.000 in 
large quantities, eonsidcrably aboi’C what 
most purely pleasure pilots would prob- 
ably nnnt to spend for a type of sueh 
limited utility. 

Goodveat currenth is building 10 
Inflatoplanes under contract to Office 
of Naval Research, which will evaluate 
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How to make the most 
of your engineering career 


go where 

engineers don’t get lost 







in the crowd 

gelling Jost in the crowd. It cun happen in 
smaller companies as well as in big ones. 
That's because size itself is not the villain. 

The thing to watch out for is the kind 
of company organitoilion that swallows you 
up and erases your individual Identity, 

Boeing is one company that lakes step to see 
that engineers clan'i get lost in the shuffle. 
Boeing engineers, for instance, work in small 
integrated teams where initiative and ability 
gel plenty of visibility. Each engineer gets 
a prsonal merit review every six months — 
assuring you a continuing opponunity for 
individual recognition. In addition, 

BMing engineers are eligi^ for 

There are many other advantages to careers 
at Boeing — including assignment to 
exciting missile and Jet-age projecis, high 
starting salaries, liberal retirement and 
compny-pid graduate study programs. 


the country in 
which to live. In each Boeing community 
you'll hnd good housing and schools, a 
youthful spirit, and abundant recreational 
facilities for the whole family. 

Boeing has opnings iiou' for engineers of 
ALL types, and for physicists and 
mathematicians— opnings with a world 
of opportunity for advancement. 
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the aircraft's application as a rescue 
vehicle. The compny has a two-place 
tersion of the single-seat GA-447 under 
development for ONR and Army. 

The new airplane differs from earlier 
Inflatoplancs in configuration and con- 
struction. It is a shouldct-wing layout 
compared to the earlier prasol model. 
Construction is entirely of rubberized 
nylon, trade named Airmat, the airfoil 
preshaped while tlic cloth is manufac- 
tured in the mills. Joining the interior 
surface is a weave of countless nylon 
threads forming an I-beam load carrying 
structure when the aircraft is inflated. 
Inflation takes eight pounds/squarc 
inch pressure. Even the rudder pedals 
ace rubber. 


Approximately the weight "of a 
man," the nctv GA-447 is designed for 
dropping from wing pods, bomb-bays 
or e.irgo hatches to crews of downed 
aircraft on land or in the water. Am- 
phibious characteristics of the Inflato 
plane arc being evaluated. 

Inflatonlaiic has a wingspan and 
length of approximatclv 54 ft- Pow- 
ered by a 44-hp. Nelson' H-59A engine, 
liiflatiiplanc’s top speed is about 50 
mph. and design range is .ipproxiin.itcly 
400 mi. Takeoff and landing can be ac- 
complished within 200 ft. 

M. L. Utility .Aircraft rubber airplane 
features a rcvi.scd control system rising 
a single hanging stick operating two 


surfaces on tlic delta wing for longi- 

Riiddcr pedals are used only for working 
the steerable nose wheel. 

'Iltc thick wing has an NACA 0024 
airfoil. Suspended from it is the two- 
place tandem control eat built up of 

Rigidity of the wing is maintained 
by connecting upper and lower sur- 
faces with a scries of porous riibbct 
diapittagms running s|unwisc: bending 
loads arc taken by nylon lines from the 
wing to the nacelle. 

Fuel tanks, of 7.2 U. S. gal. capaiity 
each, arc strapped under each side of 
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PROTECTS mms 
OF THE SUPER SABRE 


Aeroproducts air-driven hydraulic pump 
in North American F-IOOD produces emergency power for flight controls 



If you’re on a team designing a new 
airplane, missiie or power piant, you’ll 
find Aeroproducts ready to work with 
you on designs for actuators, pumps, 
generators and other accessories. 
Write us on your company letterhead 
for brochures: “Aeroproducts Ram 
Air Accessories,” and “Actuators for 
Aircraft.” 


J^eroproducts 


The Aeroproducts ram air-drive pump, 
mounted behind the cockpit of the 
USAF F-IOOD Super Sabre, produces 
sufficient hydraulic pressure for flight 
controls in case of either en^ne or 
hydraulic failure. 

This compact, lightweight unit is 
another go^exampleof Aeroproducts’ 
extensive experience in designing and 
building essential aircraft components 
to meetspecificcustomer requirements. 
Our background includes pioneer 
development of Turbo-Propellers, 
plus advanced designs of linear and 
rotary actuators for airplanes and 
missiles. 








plimrfeMor’'^ derapng 






n be rolled up and packed ii 
naecMc, »liich is tlicn touablc behind 

Cessna 310B Changes 
Are Largely Internal 

Considerably redesigned interior is 
featured in new Cessna 310B light twin- 
engine business plane aimed at improv- 
ing pilot effectiveness, passenger com- 
fort and increasing the plane's useful 
load. I'ouerplaiils reniaiii the sanre; 
two 240-hp. Continental O470-M. 
Plane is priced at 559,950, Wichita, 
approximately S500 higher than the last 
model. 

Rcs’ised instrument panel lias im- 
proved shielding to cut windshield glaiv 
and equipment has been rclocaterf for 
greater convenience; radio and naviga- 
tion gear and controls being moved to 
the center of the panel for easy access 
from either scat. Design is aimed at 



liiSli 

SfiSSfiSsS.'tSS 

accurate leaning. Otlia additions in- 

Lear ADr-12E and Aircraft Radio 
Corp ADF-21 ate both offered as op- 

SSSilSSS 

proofing material has been installed. 
This is placed in the entire cabin struc- 
tum,^ especially fte^ fme ^and^^aft 



1 , 060,744 

KVA 




Westinghouse is still the leader 


in airborne electrical power 


From the single-blade, wind-driven Westing- 
house generator above, shown on Billy 
Mitchell’s Spad 16, to the amazing electrical 
components of Convair’s supersonic B-58 
“Hustler”, is an epoch in air power. 

And it’s an epoch Westinghouse helped 
pioneer with 1,060,744 KVA of service to the 
aviation industry. 

For Westinghouse and the aviation indus- 
try have been partners in progress since 1917. 
The first airborne a-c generator, the multi- 


generator parallel a-c system and today’s 
fully protected automatic system are just a 
few of the milestones. 

The facilities of the Aircraft Equipment 
Department, at Lima, Ohio, have been at the 
disposal of the aviation industry for years. 
They’re at your disposal, too. Why not 
use them? jjmom 

YOU CAW BE SURE ... IF irfe Westinghouse 
Aircraft Equipment Deportment • Lima, Ohio 






M I Switching to 

U Flesh Butt-Welding 
of Mill - Rolled 
Sections Slashed 
Production Cost 
76'hf, 

SAVED n03.46 RING 

Rough rings purchased by a welJ'known manu* 
faccurer of jet aircraft engines weighed 1}5 lbs, 
each. Most of this weigh tw'as excess metal w'hich 
had to be machined away. American Weld- y 
ing's Industrial Products Division, working / 
with this company, studied the product and / , 
recommended a flash butt-welded ring, / jt 
formed from a special mill-rolled shape. / dl 
Adopting this new ring saved 88 lbs. / 
of metal and eliminated much of / 
the machining time required, / 


RINGS ROLLED & 
FLASH-WELDED 
from e Mill-Rolled 


>AVEU EACH 

A ring originally designed as a casting weighed 
3yil lbs- and cost S280.00. Later it was pur- 
k chased from Amw'eld. as a rolled and fiash- 
\ welded ring made from a contoured 
mill-rolled shape. More than triple sav- 
\\ ings resulted. Basic cost dropped to 
S59.37 and weight was reduced to 
, \\ 94.5 lbs- In addition, considerable 

^ time and money were saved in the 

\\ finished machining operation. 


Amertcen Welding con help cut t 
suggesting the use of rings i 
welded from mill-ro 
Ok extruded shape 


Ditiiion efTbe Amrima Wild- 


AMERICAN WELDING 

The World’s feeding Manufacturer of Welded Rin-- 
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USAF Gets Glider for Air Academy 

Air Porcc will inaugurate soaring training as a scheduled part of the cadet curriculum at 
its academy at Denver, Culo., tins siimmcT using new Schwciact 2-22A trainer {left, 
tear) and 1-26B liigh-pcrfonnancc sailplane fright, fuicgmiind) shuw-ii in US.\F niatkings. 
'Ilie 1-26B is fully equipped with osvgcn for higli-altitnde work mtd two-wav radio. Kqnip- 
iiient will be used to ^iiiiliarirc USAF sbidcnts at the academy with ^sic flight prin- 
ciples. Gliding lias been a part of academv activih- on a private club basis since last 
summer when a group of officers purchased a 2-22 and formed flic Falcon Soaring Club 

as an extra-curricular activity. 


and on flic b;igg.igc dooi. Bulkliead 
lightening tiolcs, bend reliefs for all fore 
and aft system routing, control cable 
routing lioles and other small openings 
arc also sealed witli leather. 

Resised three-passenger tear seat re- 
clines hs'o inches further and lias remov- 
able armrests. Cessna is also offering 
double indiiidua! airline-type rear seats 
as optional equipment; bv removing the 
armrest between the ch.iits. they can 
scat three. 

Another major cabin change is a 
Stesvarf-AVarrier heater with ’5.000 
I3tu. output, 15,000 Btu. higher than 
previously used. Larger air ducts and 
change in direction of airflow from front 
to rear has been incorporated. Baggage 
area is increased to 19 cu. ft. of usable 
area b\- recessing the rear cabin wall fis’C 

Cabin access has liecn made more 
eomenient with addition of a two-step 
rctraclable strut. 

luercasc in maximum gross takeoff 
weight to 4,700 lb.. 100 lb. higher than 
ptesious models, gii'cs a useful loiid of 
1,755 lb. Maximum landing weight 
icmains ,it 4,600 lb. Maximum top 
speed at sea lescl at the now gross 
weight is 232 mph.; 234 mph. at 4.400 
lb, and 236 at 4,100 lb. Maximum 
rctommeiidcd cruise at 70% power at 
8,000 ft- is 213 mph. at 4,700 lb.; 215 
at 4,400 lb. and 218 at 4,100. Range 


at 8,000 ft. with 1 30 gal. (with auxiliary 


interna! tankage) is 1,107 at maximum 
gross weight, 1,118 mi. at 4,400 lb. and 
1,136 mi. at 4,100 lb. 

PRIVATE LINES 


Piper Comanclie four-place low-wing 
business plane received Civil Aeronau- 
tics -Actniinistration tspe certification. 
Piper will keep first eiglit airplanes for 
use b> its sales department as dcmoii- 
slrators and for accelerated scnicc test- 
ing; comiwny's distributors will prob- 
ably get tiicir initial airplanes soinetimc 
ill September. 

Certification program of ness* Tactair 
'I'-2 liglitsveight autopilot installation 
on Piper Apache light t«iii is expected 
lo start soon- Unit is priced at about 
S2.400. is approsed for a number of 
single-engine business planes. 

Beech will pay a 30 cents dividend 
July 22 to stockholders as of July 11, 
. . . Compaiis- lia.s completed second 
production model Traiel Ait light twin 
.inti is fabricating number three ship. 

Truck service sii|)plving aircraft parts 
to all airports in 2^mi. radius of Phila- 
delphia. Pa., is in effect by Central Aero 
Supply. Inc., twice wccklv. Airports 
were formerly serviced by flying sales- 
men. who will mm be free to cover 
iicsv, more distant points. 



SENIOR 

RESEARCH 

ENGINEERS 

IBS and 2 years' rocket engine experience) 
to join a small but heavy- 
weight group doing some of the 
most stimulating work in rocket 
engineering. 

If you are an experienced rocket 
engineer, well grounded in the reali- 
ties of design, development, and 
application of advanced propulsion 
systems, there is a sjMciai opportunity 
for you in our Preliminary Analysis 
Group right nr- 


continually coming up w 
rocket engine systems arc needed to 
propel tomorrow's hypersonic mis- 
siles and aircraft?" They conceive, 
they evaluate, they formulate. Their 
function is to be a task force with an 
over-Bl! grasp of the big picture— the 
unique potentialities of the large 
rocket engine in highly advanced 
weapon systems technology. 

As a Senior Research Engineer 
with this group, you'll contact custo- 
mers. working with them on their 
requirements, guiding them on appli- 
cations. You will plan the approaches 
and organize the means to solve prob- 
lems inherent in the over-all develop- 






such fields at .... 

propcilems . , . relative merits of dif- 
ferent systems. ..selection of over-all 
engine systems, parameters and prin- 
cipal components. Kim can help point 
the way to the development of the 
world's most powerful engines. 

'^rite and tell us about your back- 
ground: Mr. A. W. Jamieson. Engi- 
neering Personnel Dept. >X'-7, 
"" Canoga Avenue, Canoga Park. 


California. 


ROCKETDYNE l!t 


BUILDERSOF POWER FOR OUTER SPACE 



AVIATION WEEK, 


8, 1957 





Solar Advanced Technology 


Gas turbine ground support 
unit starts giant jets in seconds 





SOLAR 








THE STRUCTURE OF FLIGHT 

for the years ahead. 

Rohr is the acknowledged leader in the production of high- 
temperature structures. For instance brazed stainless steel honeycomb 
sandwich panel structure — result of a full-scale research 
program launched at Rolir several years ago. Today, with special 
Rolir-built equipment, we arc working witli most of America’s 
leading aircraft manufacturers developing and manufacturing 
high-temperature structures for flight in the years ahead. 



PLANTS IN CHULA VISTA, RIVERSIDE. CALIFORNIA 


WINDER, GEORGIA 


AUBURN, WASHINGTON 




ifilMyiP 




Pratt & Whitney 
^ Aircraft 


To be certain of receiving genuine 
factory pans for your Pratt & Whitney 
Aircraft engine, ace a factory-author- 
ized dUtributor when you need engine 


^ owners and 
operators oj , 
Pratt & Whrtney 
I /lircraft l 

I powered aircraft- I 


THERE’S NO 
SUBSTITUTE FOR 
DEPENDABILITY 


T-37 
AT WORK 


Side-by-side seating 

in Cessna’s T-37 jet trainer 

fits the new USAF training concept: 

a quicker, easier transition into combat jets! 

Other features— high-altitude performance 

and high to low speeds 

with easy handling. 

USAF saves training time, 
money! 

CESSNA AIRCRAFT C O., W I C H I TA , K A N S. 




Mew STOL Aircraft will dart to 300 mph 




fOtniAM 


THE KAMAN AIRCRAFT CORPORATION 


Include Connecticut in your vacation plans* 



Include Knmnn in your future plans 


/OiniAM 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 

Be certain you 

MAKE THE KIGHT CHOICE! 
HAVE THE KIGHT JOB! 

* 


ASK YOURSELF THESE QUESTIONS 
-IT WILL PAY YOU. 


CHALLENGING 
OPPORTUNITIES IN 


AVIONICS 

INERTIAL SYSTEMS 

COMPUTERS 
(Digital and Analog) 

MISSILE GUIDANCE 

JET ENGINE 
FUEL CONTROLS 


AC ELECTRONICS 



Whether o Recent Graduate makine hli first choice or a veleron Engineer 
seeking Ihot pemanently RIGHT posINon, osk yourself the following ciuestions: 

MY TALENTS ARE BEST SUITED FOR? 

Enfineers come all sizes, shapes and potentials. G.M.'s policy of 
decentralization creates individual opportunity for development 


STARTING WAGE? POTENTIAL EARNINGS? 

At G.M. these two questions are best answered by ani 


are entirely dependi 
earnings. 


X"lc 



e your 


PERMANENCY OF POSITION WITH AC? 

AC has been designated the official ELECTRONICS DIVISION 
for all Geoeral Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic . . . making America so it's safer and better. 

RESEARCH FACILITIES? 

At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field. 

LIVING CONDITIONS? 

Are the finest possible in Milwaukee, America’s most progressive 
town combining big town cultural and civic advantages with 
small town hospitality. “An ideal town for ideal family living." 


WHAT CAN AC DO FOR ME? 

ctest confideiict ...you will hear jnm us hy return mail 
Bon below . . . YOUR FUTURE DEPENDS UPON IT. 
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THIS COULD BE THE 
MOST PROFITABLE HALF HOUR 
OF YOUR LIFE! 


Will you invest a ihrcc-ccnt stamp and 
a half hour of your time in your future? 
If so, just fill out the coupon, and wcivill 
send you the most complete guide to job 
opportunides in the guided missile field 
ever published. 

This booklet —"Your Future in 
Guided Missiles” — can help you blue- 
print your own future. It contains a dc- 
Taiied background of the functions of the 
various Bendix Missile engineering 
groups, such as systems analysis, guid- 
ance, telemetering, steering intelligence, 
component evaluation, missile testing, 
environmental tesdng, lest equipment 
design, reliability, ram-jet propulsion, 


hydraulics, and other important en- 
gineering operations. 

Here is exactly the type of information 
that every ambitious engineer should 
have if he Is concerned about his future. 
Why not tear out the coupon and send 
for )-our copy of the booklet now? A 
half hour spent reading it could be the 
most profitable half hour of your life. 



for the JALOS MISSILE 


GENERAL 

MANAGER 


$25,000 

Our company is a svcll-known 
mu iiula eturer of eomponeitl 
pans for the aircraft industry 

Tess of S4U,UOU,tlOO. We have an 
excelleiil opiturlunily for an ex- 

rapidly growing West Coast Di* 
vision witose sales now exceed 
S2.0hl),000 annually. 

ExpericTiee us a General Man- 

small company or division is 
tween the ages of 3H and SO. 
Your t‘e|sly should give basic 

etc. It will be treated in abso- 

r*348S, Avialion Week 
Class. Adv, Div., 

P.O. Box 12, N.Y. 36, N.Y. 


ASSISTANT PUBIICITY DIRECTOR 





POSinON WANTID 





Identify the advertleer to whom you 
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for minds with 20-20 vision 


T he ability to see clearly with tlie mind’s eye is char- 
acteristic of most good engineers. Nowhere is it more 
highly prized than here at Goodyear Aircraft. 

Our creative engineers are men of talent and training, 
of course. Bui beyond lhal, they are men gifted with an 
uncanny capacity to look ahead, think ahead and above 
all, see ahead. 

Their materials are the progress of the past. Their 
genius is the promise of the future. 

To fulfill lhal promise, our engineers have at their dis- 
posal the most modem facililies, including one of the 
largest computer laboratories in the world. They have 
unlimited opportunilies in the field of their choice — 
whether it be airships, missiles, electronic guidance 
equipment, structures — or countless other challenging 
activities. 

There ore no limits, either, on individual thought, no 
barrier to the flow of inspiration. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 


yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engi- 
neering staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona, 

You’ll find salaries and benefits agreeable. If you wish 
to continue your academic studies, company-paid tui- 
tion courses leading to advanced degrees are available 
at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C, G. Jones. Personnel 
Dept-, Goodyear Aircraft Corporation, Akron 15, Ohio. 


7%^/e <t6inyA/^fft/nysaf 

GOOni^EAR^ 
AIRCRAF¥i 

The Team To Team With in Aeronautics 
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from those qualified as 

• ELECTRICAL ENGINEERS 

• ELECTROMECHANICAL ENGINEERS 

• PHYSICISTS • MATHEMATICIANS 

• MECHANICAL DESIGN ENGINEERS 

• MECHANICAL ENGINEERS 


Write or Telephone 

M. E. JENKINS, PLACEMENT MANAGER • PAOLI 4> 


BURROUGHS RESEARCH CENTER NEEDS ( 


( ENGINEERS 


ALL THINGS 
ARE BORN 
IN THE MIND 
\OF MAN 

it is the responsibility 
of the engineer to develop 
these thoughts for pracfi* 
cal, profitab/e use. 

All Ideas are bu> a result oi who! 


BURROUGHS CORPORATION 

ResetDick Ceuien 
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To 

EMPLOYERS 
who advertise 
for MEN: 

When there are many appli. 
conls for a single position il 
frequently happens that the 
only letters acknowledged 
are those oi the most promis- 
ing candidates. Others may 
not receive any indication 
that their letters hove even 
been received by a prospec- 
tive employer much less 
given consideration. These 
men often become discour- 
aged. will not respond to 
future advertisements, and 

bona fide character. 

Every orfvertisement print- 
ed in the Employment Oppor- 
tunities Section is duly au- 
thorized. 

It will help to keep our 
readers interested in this ad- 
vertising il you will acknowl- 
edge every application re- 
ceived, even If you merely 
return the letters of unsuc- 
cessful applicants with. "Po- 
sition filled, thank you" writ- 
ten or stamped on them. 

We suggest this in a spirit 
of cooperation between em- 
ployers and the men replying 
to employment advertise- 

Chssified Advertising O.Vision 

McGraH-Hill Publishing Co., Inc. 


SENIOR TRANSMITTER 
DESIGN ENGINEER 

SALARY TO $12,000 

Position requires five years' design and development 
experience. Work in the field of radar tronsmitters, and 
beam type power devices particularly desirable. Respon- 
sibilities will include development of modulators and 
tronsmitters for high power airborne equipments using 
the latest developments in microwave power tubes. 
Excellent growth possibilities with RCA Airborne System 
Department located in Philadelphio area. 


To arrange interview, send resume of 



Mr. Robert A. Wallace 
Engineering Personnel, Dept, Z-13G 
Radio Corporation of America 
Bldg. 10-1 
Camden 2, N. J. 

RADIO CORPORATION OF AMERICA 


j 


When you are in need of specialized men for specialized iobs — 
contact them through the EMPLOYMENT OPPORTUNITIES 
SECTION of McGraw-Hill publications, 

The EMPLOYMENT OPPORTUNITIES SECTION is the national 
market place for those wanting the services of men in technical, 
engineering and operating capacities in the fields served by these 
publications. 

AMERICAN MACHINIST 
AVIATION WEEK 
BUSINESS WEEK 
CHEMICAL ENGINEERING 
CHEMICAL WEEK 

CONSTRUCTION METHODS AND EQUIPMENT 
CONTROL ENGINEERING 
ELECTRICAL CONSTRUCTION AND 
MAINTENANCE 

ELECTRICAL MERCHANDISING 
ELECTRICAL WHOLESALING 
ELECTRICAL WORLD 
ELECTRONICS 

The men you need are the men who read the 

EMPLOYMENT OPPORTUNITIES SECTION of 

McGRAW-HILL PUBLICATIONS 

P. O. BOX 12, NEW YORK 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


IVEEDED IMMEDIATELY 

POWER PMIVT 
mSTAllATIDIV EIVGMEEH 

Will be handling complex problems in the installation 
of aircraft power plants in our Business Transport 
Division. Must have ability to direct and supervise re- 
lated projects. 5 to 10 years experience required, 

POWER PEMT TEST EKGIKEER 

Will conduct the power plant testing program in our 
Business Transport Division. 3 to 5 years experience 
required. 

AEDESTIES EIVGIIVEEH 

Master’s degree or equivalent in technical e.xperience. 
U. S. citizen preferred. Will be conducting research on 
noise problems, measuring techniques for sound reduc- 
tion. Will direct and be responsible for entire acoustical 
program. 

METALLURGISTS 

Master’s degree or equivalent in technical experience. 
Will be responsible for entire Metallurgical Program 
which includes research on heat treating and manufac- 
turing processes. 

AERDHYIVAMIEIST 

Needs 3-5 years experience in drag estimation, stability 
and control, and performance calculations for transport 
aircraft. EXCELLENT OPPORTUNITY FOR AD- 
VANCEMENT. Need someone interested in building 
transports with superior aerodynamic design. 

THERMDDYMMIEIST 

Needs 3-5 years experience in induction system desi^, 
aircraft air conditioning and pressurization, and in- 
ternal aerodynamics. Ready to take responsibility for 
first pi.ston-engine transport with auxiliary gas turbine 
air conditioning and pressurization system. 

EESSYA 

Send resume to Technical Placement Supervisor. 

Dept. AW, Cessna Aircraft Company, 

5300 East Pawnee Road, W’ichila, Kansas 


USE NATIONAL CLASSIFIED ADVERTISINC 





FOR RATES 
OR INFORMATION 

About Classified 
Advertising 

Co., tact 

DL Wcg.:.-J4iii 
offic. yo„. 
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ELECTRONIC ENGINEERS 


# 


Zero in on a Career 
in Indicator Design 

An excellent opening lor a Design Engineer exists 
in General Electric’s Light Military Electronic 
Equipment Department. 

The capable man will find rough problems to lick 
in designing indicator circuitry for landbaaed CIC. 
He will be called upon to assist in the development 
of complex indicators and associated equipment, 
for display of data obtained from high-power, long- 
range airborne search radar. The problems will tax 
his knowledge of digital computer techiriques, CRT 
display and video indicating circuitry. 

To learn more of this position in a young and grow- 
ing group and the rewards it carries, write today to: 
Mr. John Stesnberg, Room 861B 


GENERAL^ ELECTRIC ^ 
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EMPlOYMFNT OPPORTUNITIES 


1 CNOINEERS & SCIENTISTS | 

EMPLOYMENT 


To Generate 

PROBLEM? 

Practical Solutions 
to Pressing Problems 

When you are in need of 
specialized men for spe- 

tiirough an employment 
ad in a McGraw-Hill Pub- 

Republic Aviation’s Development Staff has 
important openings for engineers capable 


Managemael EoBlooc'loe Pioductlen, 

of solving practical problems ini 

=ex-5V“;= 

McGraw-Hill Domestic 
Publications 

AMERICAN MACHINIST 
AVIATION WEEK 



CHEMICAL ENGINEERING 


CONTROL ENGINEERING 
CONSTRUCTION METHODS AND 
EQUIPMENT 

ELECTRICAL CONSTRUCTION AND 

.... 

ELECTRICAL MERCHANDISING 

Engineers wi.h experience in selvin* inlensely praelirel problcn,. 

ELECTRICAL WORLD 

will find slefF eperrin^ of exception.! reward, end for 

ENGINEERING AND MINING 


JUU* A 

...designed and built under the Weapon. Sy..™ Concept. Graduate 

FACTORY MANAGEMENT AND 

Salaries arc highly eompelilivc. Benefits are broad and 
intelligent, and include opportunity for advanced aca- 

Atlantic coast locations (or working, living, relaxing. 

Mr. George R, Hickman, Engineering Employment Manager 

FOOD ENGINEERING 

NATIONAL PETROLEUM NEWS 

NUCLEONICS 

PETROLEUM PROCESSING 

PHROLEUM WEEK 

POWER 

PRODUCT ENGINEERING 
TEXTILE WORLD 

THE MEN YOU NEED ARE 
THE MEN WHO READ THE 



WcGRAW-HILI PUBIICATIONS 

330 West 42nd St„ 

New Yerk 36, N. Y. 
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ANTENNA ENGINEERS 



SYLVANIA W 


Sbarchlight Section 


CLASSIFIED 9EARC 
BUSINESS OPPORTUNITIES 


For Immediate Sale 

LOCKHEED LODESTAR 

Presently in executive use — 


^ C I I W fV ADVERTISING 

EQUIPMENT - USED or RESALE 




FOR SALE-IMMEDIATE DELIVERY 

THE SMITH 

* 250,000 

COMMUTER 

formerly the C-J/d 


# 


LONG BEACH AEROMOTIVE 

LONG BEACH MUNICIPAL AIRPORT. LONG BEACH. CALIF./ GArtisId 4-8SBS 


AN HARDWARE & FITTINGS 


COUINS ENOINEEIIING 




SPARKPLUGS WANTED 

mmsm 
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SEARCHLIGHT SECTION 






LETTERS 




with 


you need and more 

relays 


LEACH 


CORPORATIDN \ LEACH RELAY DIVISION 




#x# 




> I 







Supersonic interceptors are a far cry, as weapons go, from the famed 
Kentucky Long Rifle. Yet, rifle and aircraft have much in common — 
both were designed to be extremely accurate and reliable, both were 
designed to protect America's frontiers. 

The Convair F-I02A is an excellent example of modern day team- 
work and illustrates to full advantage the Weapon System concept 
of the U. S, Air Force. The aircraft is built by the Convair Division of 
General Dynamics Corporation, and contains a Hughes Aircraft Com- 
pany armament control system, which utilizes a Master Data Com- 
puter developed and produced by Servomechanisms, Inc. We are 
proud to be on this team. 


THE MASTER DATA COMPUTER 


The only practical way to meet the challenge of 
increased aircraft complexity, SMI’s Master Data 
Computer senses temperatures, pressures, 
acceleration and other basic data; computes; 
and integrates them to provide vital control in- 
puts for aircraft’s navigation, fire control, flight 
control and other systems. 




^I'JISMS SUBSYSTE 


MS GROUP 


PUANTSj WESTCHESTER. CALIFORNIA • H A WIHORN E.CALI FORNl A • WESTBURY, L, ! 
GENCRAL OFriCeSt 12500 AVIATION BOULEVARD. HAWTHORNE, CALIFORNIA 


• GARDEN CITY, L. I . N. Y. 


The products of SMI ore available in Conodo and ihrougbouf the world through Servomechanisms (Canada) Limited, Toronto 15, Ontario. 


